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PREFACE 

The physician at the bedside of the patient — that is the picture I have had 
in mind in the preparation of this treatise. 

The physician at the bedside of llic patient, in making a diagnosis, first gets 
the patient’s o^vn storj', and on the basis of his experience and the accumulated 
knowledge of others, analyzes these symptoms as to their meaning. This is the 
subject of the chapter on symptoms. 

Then he proceeds to examme the patient carefully for signs of disease. 
This he must do himself. He cannot delegate it to anyone else. He must there- 
fore know the technique of physical diagnosis. I have gone into this technique 
considerably more thoroughly than the accounts found in the elemeutarj’ 
te.xts on phj’sical diagnosis. Again, after accumulating this data he interprets 
it. This — technique, nature of the signs, and interpretation of the physical 
examination — is the subject of the chapters on phj’slcal diagnosis. 

Then tlie diagnostician is brought reports from the various laboratories. 
IVliile he may have performed, at some time or other during his student or 
professional career, the technical procedures involved, under the stress and rush 
of practice he cannot and is not expected to perform them himself in the case of 
every patient. But ho must interpret the reports of the laboratory technicians. 

The patient docs not say to the physician, "I have amyotropMc lateral 
sclerosis,” or “I have typhus fever,” but ”1 am dizzy,” or “I have lost weight,” 
or have a pain.” The average textbook in medicine takes up the description 
of diseases under their proper names, and is not therefore of help to the 
physician at the bedside of his patient until after be has determined what dis- 
ease is present. This work therefore discusses the diagnostic possibilities of a 
given case, starting from the ^-mptoms or from the signs, or from the laboratory 
data or x-ray picture, or the electrocardiographic record which the patient 
presents. 

Our thanlis arc especially due Or. Edward H. Skinner for his careful 
review' of the chapter on x-ray diagnosis. 

Logan Clendening. 


The above was written by Dr. Clcndening shortly before his death. I 
should like to add something that he would not include in his remarks; namely, 
that the contents of this book are based on more than twenty-five years of bed- 
side teaching of physical diagnosis. Coupled with his superb use of speech was 
always a colorful presentation of the topic, an entertaining illustrative story, 
or the acting out of physical features, anomalies, gaits, or speech to drive home 
his point and seal it in the student’s memoiy. 

A great teacher, a loyal friend of the student, and a fine gentleman was 
Logan Clendening, my warm friend and co-worker for these twenty-five years. 

Edward H. Hashinceb. 


▼ii 


Kansas Mo. 
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PRINCIPIA DIAGNOSTICA 

Chapter 1 

LOGIC AND DIAGNOSIS 

“The sciences staiul in «ee<l of a form of induction which shall anaJ^’ze 
experience and take it to pieces and by a due process of exclnsion and rejection 
lead to an inevitable conclusion.” Francis Bacon — The, Ktw Organon, or Direc- 
Concerning the Interpretation of Xalurc. 

r. DEFiHrrioN 

Diagnosis is defined by Webster as the determination of the nature of a 
disease. That “a” is important; we are dealing with a single instance, a single 
individual and his disease. N’o generalizations arc involved, if is the application 
of the data of science to a specific case. Bernard Shaw’s definition is a valuable 
expansion of 'Webster — ^“Diagnosis ought to mean the finding out of all there 
is wong with a particular patient and why." 

n. NATURE OP THE IdENTAL PROCESSES USED IN DUGNOBIS 

Diagnosis is, of course, a mental process; but what kind of mental process 
is itf Obviously the diagnostician is making some kind of assumption about 
the universe. He assumes that the universe is one of law. Disease, the subject 
with which he deals, operates according to law. A single specific disease will 
therefore also operate according to law. The diagnostician may, nay indeed 
must, assume that if he detects a systolic murmur at the apex region of the 
heart it has a cause and that cause may be one of several different but per- 
fectly definable things. Other parts of his examination tend to eliminate the 
ones that do not operate so that evenfuaf/y he can conchid^ exactly what the 
cause of that systolic murmur is. 

It must be evident that in this procedure the diagnostician goes through 
two mental processes, quite distinct from each other. The first is the accumu- 
lation of data. The second is reasoning from the data, in order to determine 
what they mean. In order for the second to be valid, the first must be ac- 
curate. The second process of reasoning from the data to the determination 
of the cause is carried out according to the laws of logic. 

Dr. Richard Cabot (Case Teaching in iledicine) put the idea very clearly* 
from the viewpoint of the student and practicing physician: “The most im- 
portant lesson to be learned by every student of medicine is the art of recog- 
nizing the physical signs of disease — a displaced cardiac apex, a suecussion- 
sound, an Argyll Robertson pupil, a malarial parasite. But these data have 
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to be interpreted. They do not crystallize spontaneously into conclusions. They 
do not arrange themselves in those significant groups which we call diseases. 
They have to be worked up into diagnoses by a reasoning process and this 
reasoning needs practice. A man may collect mth accuracy and thoroughness 
the data of the history and the physical examination, and then find out that he 
does not know what they mean — what judgment can be based upon them, 
which of them are of primary and which of secondary importance.” 

“After the student has learned to open his eyes and see, he must learn to 
shut them and think.” 

“A considerable part of a doctor’s life is spent in using techniques of one 
kind or another,” wTites Dr. Errelt C. Albritton, in his laboratory manual, 
Physiological Techniques. “Not a small part of his time in medical school was 
spent in learning them. The distinguished cardiologist or surgeon who is guest 
speaker before the medical society, and the hard working practitioner who sits 
in the audience, are alike masters of their techniques. Yet to the training of 
the distinguished visitor, it would seem, something has been added. He is 
master of additional techniques that have contributed to leadership in his pro- 
fession.” 

Those techniques are just the ones I purpose to discuss in this preliminary 
chapter — (1) the judgment of evidence and (2) reasoning according to the 
laws of logic. 

m. NEED FOR CONSCIOUS APPLICATION OP LAWS OF 
LOGIC TO DUGNOSIS 

Several years ago, in the course of a clinic before a junior class of medical 
students, we reached an impasse and it occurred to me to ask — ‘'How many of 
you have ever had a college course in logic!” In a class of about seventy-five 
individuals one raised his hand in the affirmative. 

Now, the first comment that must be made on this situation is that it could 
never have happened in a medieval university. In that noble discipline of 
the literae humanis which those early institutions of culture imposed on and re- 
quired of their matriculates, the first part of the Seven Liberal Arts, the irivium, 
consisted of grammar, rhetoric, and logic. The second part, the quadrivium, 
comprised arithmetic, geometry, music, and astronomy. 

Looking at the subjects of the trivium let us note that they all deal with 
words. Words are the symbols of thought, the counters of intellectual inter- 
course. I do not know that I am prepared to go as far ns Professor Watson 
and the Behaviorist school and say that thought is merely and only language. 
But though it is true that the phenomena of nature are entities and our 
thoughts about them may be entities divorced from words we at least have to 
use words to identify them when we wish to think about those entities or to 
communicate our thoughts to our fellows. So quite properly the trivium, the 
department of method of the medieval schoolmaster, dealt with words. Gram- 
mar presented the same subject matter it does today, except that it used 
Latin models: it dealt with reading and writing, the parts of speech, and the 
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proper constmction of sentences. Rhetoric furnished the best models of com- 
position; \ve know the exact list of “best books” which were studied at the 
Free Grammar School at St. Bees, Cmnberiand: they were the Cathechism, 
Psalter and Book of Common Prayer, New Testament, Aesop, Cicero, Sallust, 
Caesar, Terence, Virgil, Horace, and Ovid. Logic, which was often called 
dialectic, dealt with definitions, propositions, syllogisms, and fallacies. 

“But,” I hear the objection, “what has the logic of a medieval university 
to do with nst Their curriculum knew nothing of science — even the astronomy 
of their quadrivium was mostly astrology — and they had no faintest conception 
of the problems of physics or biology or chemistry; in their day anatomy, 
physiology, bacteriology, and pathology were unborn. You say logic is a 
method, but their logic was Aristotelian logic, a dead thing, rigid and formal, 
totally incapable of application to the fluid and ever-changing problems of 
today.” 

Sxich a criticism could be presented only by one who is unacquainted with 
the development of modern logic. Unfortunately, and, as it seems to me, even 
tragically as it is neglected by the contemporary scientist, logic has grown 
and developed. It has dcvelopedi a w'holc fresh set of applications to scientific 
thinking — the formulation of probability, of prob.ible inference, of calculation 
of error, judgment'of evidence, the usefolness of hypothesis and theorem to 
name only a few. Even the old Aristotelian categories *of definition and fal- 
lacies hove received entirely now elaboration. 

Another criticism of my advocacy that logic should be required study for 
the present university student of science or medicine is that such a student 
knows, perhaps largely subconsciously, the principles of logic. A man cannot 
have matured sufficiently to have arrived in the second year of a course in 
medicine wthout knowng how to analyze the validity of an argument. This, 
I admit, is very largely true. I find in my experience in giving a course in 
logic to medical students that in the first session when I pose some preliminary 
question, they spot fallacies and recognize the reasons for the validity of sound 
arguments quite readily. But their focus on them is fuzzy. They recognize a 
perfectly formal, venerable Aristotelian fallacy, but they give it a name of 
their own which is much more awkward than the classic name, and it is pure 
torture to listen to them explaining exactly why a fallacy is a fallacy, or why 
an argument is valid. 

Now why should we not lift this out of the realm of fortuitous chance, 
something students happen to pick up by accident with their sharp, bright 
brains and present it as a formal study, as did the medieval schoolmen— as a 
tool, as, indeed, the foundation of all studyt I know by experience that it is 
perfectly capable of being so presented, and I believe it sharpens the medical 
man’s thinking, it clarifies his intellect. 

In the practice of diagnosis at least I am sure that equally fundamental 
with the acquisition of his skills, sndi as history taking, inspection, ausculta- 
tion, urinalysis, blood counting, etc., it is to leaim the methods of logic. 
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IV. OUTLINE OF LOGIC APPLIED TO DIAGNOSIS 

A definition of logic should tell us its objectives and its limitations. 
Creighton’s textbook opens with the statement*- “Logic may be defined as the 
science of thought.” And Sellar’s modifies that to “science of correct think- 
ing.” 1 cannot agree with this. Logic Is not a science. A science is a body 
of knowledge. Logie is a method — like percussion or piano playing. It is a 
means to an end. The Port Royal Logic, published in 1662, does better \vith its 
opening definition — “Logie is the art of properly conducting one’s reason in the 
knowledge of things.” 

I like Professor Castell’s definition best of all : 

“Logic is the study of argument. Argument is discourse containing in- 
ference (i.e., not debate). Inference is tlie transition from data to conclusion.” 

I Avill venture on a definition of my own: 

Logic is the attempt to formulate methods of reasoning in order to estab- 
lish validity. 

Note that in this definition I do not say that the aim of logic is to arrive 
at truth or certainty. The be.sl we can often make of a problem is to arrive 
at probability or to compose a hypothesis. Sometimes the nature of the prob- 
lem is such that we can say it is insoluble— as squaring, the circle, or in' the 
present state of our kno%vledge, the cause of neoplastic disease. Bnt by the 
application of logic we should be able to tell whelher the conclusion we have 
reached is a certainty, a probability, a probable inference, a choice of two or 
three decisions of equal probability (as often happens in diagnosis), or that 
with the means at hand wc must leave it in what has been called the agony of 
suspended judgment. To include all these conclusions comprehensively I sub- 
mit the word vaUdity as appropriate. 

The hnsis of all logical inference may be abstracted thus: 

IF P THEN Q 

/’ represents the data (premise) and Q the conclusion. If and then the in- 
ference. 

Everj' scientific or medical or diagnostic argument can be reduced to that 
formula. It can be analyzed, examined, confiimed, or refuted on any one of its 
tCTTOS*. (1) r/; (2) P; (3) tlccn; (4) Q. 

Such in the starkest outline is the result of the twenty-four hundred year 
long struggle of mankind to discipline bis thinking. 

On the assumption that this is the basis for precise and valid thinking, let 
us see if wc can fit into it the steps in reasoning which constitute a diagnosis. 

P the premise, is represented \yg all the data uhich the diagnostician ac- 
cumulates about the condition of a patient — history, physical signs, lalmratory 
signs. This, of com-sc, requires no higher intellectual processes at all: it Is 
simply a matter of technical skills, accurately applied, and correctly set down. 
Of course n m.sjor proportion of the time a student spends in medical school is 
devoted to the acfiuisition of these hkills and during his entire professional 
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life he continuously adds to, improves, and sharpens these shills. And indeed 
it is of the most fundamental importance that he should do so. Because if 
P is false, if the data are inaccurate, the conclusion — the diagnosis — must 
be false. 

The second step I assume to be an cvalnation of (he data just accumulated. 
The diagnostician eliminates the infomiatiott which has no bearing on the case. 
He assigns to the various sjonpioms and signs a relative value or importance. 
A few he conceives to represent the heart of the problem. Otliers he conceives 
to be of socondaiT significance. Some of these aiu corollaries of Ins main group 
of presenting sjTnptoms and signs: some do not seem to fit in or are really con- 
tradictorj- in nature. The diagnostician must attempt to resolve the contra- 
dictions, or, if he cannot, make a reservation or note of exceptions. At any rate 
he comes out with an abstract, a sort of condensation of the clinical picture 
of his patient — let ais say a syndrome. 

Suggestive questions which the diagnostician may asl? himself in order to 
resolve the chemical data of his individual patient into a syndrome are; 

Is the disease organic or functional f 

If organic, is it infectious, neoplastic, degenerative (especially the great 
common group of diseases dependent on arterial degeneration), allergic, due 
to nutritional or endocrine disturbancet Is it pregnancy or any of the com- 
plications of pregnancy? 

If functional, is it physiologic, such as migraine, epilepsy, asthma, avita- 
minosis, or due to personality or a neurosis or a psychosis? 

What organ or system is involved primarily? 

This second step requires judgment and experience. There is no substi- 
tute for their acquisition except time, application, and practice. 

The third step I conceive to be the setting up of a Ii.st of all the pos-si- 
hilities of what this syndrome can be. This requires a knowledge of pathology, 
or that part of pathology which we call clinical medicine. I submit that our 
knowledge of pathology is now sufficiently extensive and comprehensive that 
it is possible, confronted with a specific case, to make a list of all the diseases 
that could possibly be the fundamental cause. To do so requires on the part 
of the diagnostician knowledge and, let us say, memory and practice. “Didn’t 
think of enough things,” as my friend. Dr. P. T. Bohan, has often said to me 
ivhen we were analyzing a mistaken diagnosis. In Part H (S^miptoms) and 
Part III (Physical Signs) of this book I have endeavored to make a complete 
list of all the diseases which might be present when a specific symptom or 
sign presents. This was planned in this way to help the diagnostician in this 
step — i.e., in making a list of all the possibilities. It is probably not complete 
but the practitioner can add to it as his experience dictates. 

The fourth step is by inductive reasoning to fit the particular syndrome 
which the individual patient presents as nearly as possible to the proper syn- 
drome or disease type, among all the disease types the diagnostician has listed 
under step three. This is a process of inductive logic or reasoning, it repre- 
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scnts the then of the “If P then Q” formula, and is arrived at by the applica- 
tion of what is kno^vn in inductive logic as the canons of agreement, of differ- 
ence, and of joint agreement and difference. Sometimes the application of the 
Canon of Pesiduos is required. These canons I shall discuss below. 

Perhaps for confirmation the problem may finally be thrown into deduc- 
tive form and tested by syllogism. But this step I would not insist on. 

Diagnosis is a problem in induction, going from particulars to a generality. 
The individual patient presents the particulars — his symptoms and signs. 
These are resolved until they fit into some part of the general known data of 
pathology. Our knowledge of pathology is now so wide that, with a few 
exceptions, we can make a list of all the knorni pos-sibilitie.?, all the categories 
into which any patient can possibly fit. 

Steps in Diac.vosb 

1. Technical skill. Accumulation of all the data about the individual patient. 

2. Judgment and ezgcn'ence. Evaluation of the presenting sjTUptoms and signs 
in the individual patient. Pathognomonic — consider the relative value of 
symptoms, physical signs, laboratory signs, x-wy, etc. 

3. Knowledge — Differential diagnosis. Make a memorandum of all the di.seases 
or sjuidromcs known whlcli arc io any way similar to the sjudrome which the 
patient presents. 

4. Reason. By the canons of agreement, dilference, joint agreement and differ- 
ence and residues, and by probable inference and theorem fit the individnal 
syndrome to the disease tjT>e. 

5. Summation. With the conclusion as to the correct diagnosis before you, 
throw the argument into ^'Iloghiic form in order to test it : 

This patient has ABCD 

Disease X has ABCD 

Therefore this patient has Disease X 

There is no claim on my part that there is anything new in this outline 
which I suggest for a model or scaffolding of diagnostic thought. Indeed, it is 
no more than an expansion of the practice embodied in the venerable clinical 
pbrase “Diagnosis by exclusion.” It is used by all diagnosticians in every 
mental act of diagnosis no matter how simple and obvious or how difficult and 
complicated the case. Take the snap diagnosis. “He has Parkinson’s Dis- 
ease,” you say to yourself, noticing a figure on the opposite side of the street! 
Have you abandoned all thought processes in coming to that sudden decision? 
Not at all. Behind that lightning, rapid judgment are all the mental processes 
I have put down above as the neccssarj' steps in diagnosis. You have noted 
the man’s age, the mask face, the pill-rollbg tremor of the hands, and the 
lurching gait. Those are the essential data of observation. Your catalogue of 
pathologic possibilities tells you that only Parkinson’s disease and the post- 
encephalitic sj-ndrome can be re.<!ponsibIe. Age rules out the postencephalitic 
sjmdrome. Such arc your reasoning processes, rapid, but a complete resume 
of what I have just set do^vn. 
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V. BfiSUMfi OF THE FORMS AND PRINCIPLES OF LOGIC 

I wish here to present an ootline of the main formulations irliieh have 
come to be called logic, especially as they are applicable to diagnosis and 
scientific method. I believe, for purposes of clarity, the subject can best be 
approached historically. 

The Sophists 

The prosperity which came to Athens after the Persian Wars developed 
a group of teachers who sold their advice, or system, to their pupils. It was a 
system 61 argumentation wnth the appUcation of apparently logical rules to 
any of the problems of life. They did not seek to teach truth as an object, or 
inculcate a love or reverence for scientific truth. Rather they taught how to 
give plausible reasons for any action or way of life. They were despised fay 
Socrates and Plato because their system was prepared to make “the worse 
appear the better reason.” It was not essential to have any real knowledge 
of a subject in order to argue about it. Their system is kuo^vn as skepticism. 
They came to the conclusion that it is impossible to find any fixed standard of 
truth, or of right and wrong. They were called Sophists. Prominent Sophists 
were Protagoras (444 b.c.) and Gorgias (427 b.c.). 

(A typical Sophist argument is The Litigiosus) 

Protagoras, the Sophist, made an agreement to teach Euathlus the art of 
pleading, guaranteeing that he would n*in his first case: bis fee to be paid 
half when he was fully instructed and the other half when he had tried and 
won his first case. Euathlus put off trying a case in court, so Protagoras sued 
him offering the argument: 

If Euathlus loses this case he must pay me, by the judgment of the court. 
If he wins it he must pay me by the terms of (he contract. 

But he must either win or lose it 

Therefore he must pay me in either case. 

Euathlus offered the following rebuttal : 

If I win the case I ought not io pay by the judgment of the court If J 
lose it I ought not to pay by the terms of the contract. 

But I must either win or lose it 

Therefore I ought not to pay. 

Sccrates (469-399 b.c.) opposed the Sophist doctrines especially in regard 
to their loose ideas of right and wrong. He scorned the way the Shphists 
accepted money from the rich in order to furnish them with arguments which 
would enhance their ivcaltli and allow them to lead a life of pleasure and 
licentiousness with a clear conscience. He taught every one who would care to 
listen. Some Socratie dialogues directly attempted to refute the Sophists in the 
field of morals: Protagoras on virtue as knowledge; Mexenus, a satire on 
oratory; Clicrmtdes on virtue as self-knowledge; Gorgias on absolute right and 
wrong. After Socrates’ death Plato (427-347 b.c.) devoted dialogues to the sub- 
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jects of the Sophist view of knowledge; Tkeaetetus, one of the most splendid, on 
how to define knowledge; PJioedrus on rhetoric; Euthydemus on the one and 
the many. 

Socrates and Plato denied that the common standard of action and thought 
is to be found in the senses. Every man as a rational being carries in his mind 
a concept of realitj- as to truth and right and svrong.* It can be brought out 
even if he is unaware of it, by inductive logic. Knowledge arises from thinking. 

Plato, through his mouthpiece Socrates, started logic on its proper path by 
insisting on the fundamental importance of definition, llany of the dialogues 
are simply exercises in arriving at the definition of a term. Every beginning 
logician should read a simple one, such as the Euihyphro. Its subject, which is 
piety, may not appeal to the medical man except that it would be fairer to trans- 
late it sincerity or character, but the subject is of no matter: the importance of 
the dialogue is the relentless method by which Socrates tried to clarify his com- 
panion’s, Euthyphro’s, idea of what piety is. 

In order to point up the fundamental value of definition, I will abstract the 
Platonic dialogue Tkeaeteivs. 

In tlic Theaetetus Plato attempts to define, or rather he attempts to examine 
the definitions of something far more important to us — the nature of knowledge. 
Every physician, indeed every thinking man, should want to acquire a clear con. 
ceplion of wlmt knowledge is. Suppose before you read Plato, or before you 
examine my abstract of the Theaetetxis, hereunder appended, you close the page 
and trj' to clarify your ideas of just what it consists to know something. That 
will prepare the way for Plato’s suggestions. 

In the TheaeUlns Socrates is found questioning the youth Theaetetus to tell 
what he meaiw by knowledge. Theaetetus begins by mere emimerotion — a 
shoemaker has knowledge of making shoes, and a flute player has knowledge 
of playing the flute. “Oh! yes,” answers Socrates, “but is there not some- 
thing that is common to all of these isolated pieces of knowledgel” So 
Tlieaetetus, after some thought, replies, “He that knows perceives what he 
knows and so far as I can see at present, knowledge is perception.” It is the 
reply of Berkeley — that vre know what our senses tell us. tVe see a tree, and 
we feel it, and we smell it, and we taste its leaves, and we hear the Avind in the 
branches and that is all we know of a tree. But the answer does not satisfy 
Socrates. Our senses may fool ns. “The same wind is blowing and yet one of 
us may be cold and the other hot.” tVe do?am of a tree and all these sensory 
images come to us in the dream, yet they have no reality, only a memory. The 
insane have hallucinations. In thinking about those sensations the soul is con- 
sidering the matter, discriminating and comparing, and forming a judgment. 
Animals are as capable of sensation os men, and babies os adult-s, but sound 
convictions about reality and value are attained by us only witli time and by 
pains and educ.stion. “Knowledge” is not to be .sought for in the affections 
of our sensibility, but in the mind's reflection upon them. Aiul this finally 

^Coodne*# li the health and beauty and aell-bel/ij of the aoul. «hlle e\il It Itt disease, 
deformity and weakness." Kepubllc. 
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proves that knowledge is not the same as sensation alone. AVhat of ai)Strae- 
tions like time, space, right, wrong, truth — we do not learn to know of these 
through our senses. 

Theactetus, in nns%ver to these arguments ventures an amended definition 
and says that knowledge is true opinion, or is perception expanded by judg- 
ment. But Socrates wants to know w'hat this concept of opinion or judgment 
is. A man may have a false opinion. He may make an unsound judgment. 
Tie may possess knowledge without having it, as he may possess a coat withoiit 
having it on. “As you may suppose a man to have caught wild bird.s .and to 
be keeping them in an aviary wliich he has constnictcd at home: he possesses 
them but be does not have one until he has c.iught it and taken it in his hand. 
Let us suppose the birds arc kinds of knowledge and when we were children 
this receptacle was empty; whenever a man has gotten and detained in the 
enclosure a kind of knowledge he may be said to have learned it, but the.se 
are in his memory .and he knows a thing only when he has eaiight it and is 
handling it.” So we may “possess” a certain knowledge, and yet when we 
want to use it we may not be able to recapture it. We may capture the wrong 
piece of knowledge, and this will be the case of the man who makes a false 
judgment. 

Theactetus makes his contribution to the image of the aviarj* — “Perhaps, 
Socrates, wc may have been wrong in making only forms of knowledge our birds : 
whereas there ought to i )0 forms of ignorance as well, dying about together in 
the mind: and then he who sought to take one of them might sometimes catch a 
form of knowledge and sometimes a form of ignorance: and thus he would 
have a false opinion from ignorance, but a two one irom knowledge about the 
same thing.” 

The consideration of which, that the man who acquires knowledge learns 
to differentiate ignorance or false opinion from true judgment leads Theaetetus 
to attempt his fourth and final definition of knowledge that it is “true opinion 
combined with reason.” In other words to “perception” has been added 
“with judgment (true opinion)” and finally “combined with reason” — or, as 
some translations have it, "after discourse.” The word in the original is 
“logos” Avhich is the same as St. John’s “The Word.” In the Platonic philos- 
ophy logos is world order. The meaning is clear although somewhat mystical. 
Knowledge is perception expanded and clarified by judgment, based on the 
conception of experience with the world order, 

Socrates is not entirely satisfied 'with this although he admits it has clearly 
advanced the argument. He wishes the logos cleared up and properly so, a 
modern disciple would agree. The dialogue ends, as all Platonic dialogues do, 
with a more or less negative conclusion. But, again, as in the case of all the 
Platonic dialogues, how can one read and follow it witho\it an immense clari- 
fication of thought? 

Aristotle (384-322 D.c.) took over Plato’s somewliat nebulous ideas about 
correct thinking, added to them, sharpened them, and molded them into a formal 
and definite sj'stem. This part of his writing is knoum as the Organon, and is 
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divided into the Categories, the Prior Analytics, the Posterior Analytics, the In- 
terpretation, the Topics, and the Sophistical Elenchus, or Sophistical Refutation. 

In the Categories Aristotle listed all the things that can be said about any 
object or objects, all attributes of any subject under discussion, all the ways we 
have of thinking about the kinds of realities. They are : 

1. Substance — e.g., a man. 

2. Quantity— e.g., one. 

3. Quality — e.g., white or abstract. 

4. Relation — e.g., double. 

5. Place — e.g., in the Lyceum, or in the morgue. 

6. Date — e.g., today. 

7. Position — e.g., aits. 

8. State — e.g., is shod. 

9. Action — e.g., cuts. 

10. Passivity — e.g., is cut. 

Even more his genius for clear analy.sis is .seen in his classification of terms 
and definition. 

Terms are: 

I. (a) Singular, (b) general, (c) collective. 

II. (a) Positive, (b) negative, (c) privative. 

III. (a) Abstract, (b) concrete. 

rv. (a) Relative, (b) absolute. 

V. (a) Extensive (dengtalion), (b) intensive (connotation). 

Perhaps onr modem term for categories and terms is classification. 

Deflmtion. — A definition should: 

1. State essentials: state the essential property of the definendum. 

2. Not contain the name of the thing defined — i.c., “Goodness is that 
which marks the conduct of a good man” is not a definition. 

3. Be exactly equivalent — i.e., “A circle is a figure whose radii are equal” 
is too broad becau.se it includes spheres. 

4. Not be expressed in obscure or figurative language. 

5. Be affirmative and not negative. 

Dichotomy. — 

A subdivision of the subject of definition is dichotomy, or dirision. It is 
important in science because it carries the principle of classification. By defi- 
nition a triangle is “a geometrical figure formed by three lines intersecting 
by twos at three points.” By dirisiou, or classification, triangles arc scalene, 
isosceles, right angle, or oblique. A librarian classifies his books by a series 
of dichotomies. Linnaeus decided after study that in order to describe plants 
he must divide from the other parts of the plant, the sexual organs, because 
only in this respect could he classify them into species, genera, and orders. 
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The rales of division are that it should; 

1. Bo made on differences in the fnndaniental natnre of the divided ^ 

2. Be based on a single principle. 

3. Be mntnally exclusive. 

4. Be exhaustive. 

Taken together these constitute the law of the excluded middle. 

They are so obvious as not to need any further elucidation or illustraua 

This subject of definition seems to me very much alive today and directs 
applicable to diagnostic thinking. As I go over diagnoses with students, o\ 
read case histories in the literature, I find constantly that the difficulties which 
may exist, the fallacies which I persuade myself I detect, or the soundness of 
the argument, is constantly dependent on the requirements of exact definition, 
“Define your terms” is the oldest and still most constant demand of the 
logical mind and the most usual way to agreement. 

As an niostration I recall a conversation I once had with Dr. Raymond 
Pearl, the biologist and biometrician. The subject of the relation of alcohol 
to cirrhosis of the liver came up and I said that I thought the relationship 
was definite and causal. He said the first thing they disproved in bis classes 
in medical biometry was such causal relationship. I recited some case his- 
tories intended to show that data were very unreliable and also said that every 
acute clinician I ever knew, including ‘William Osier, Sir Humphrey Kolleston, 
and Alfred Stengel, were certain of the relationsliip. Somewhere in the argu- 
ment he said, “'Well, I am a pathologist. I know what pathology is.” To 
which I replied, “O.K. Tell me exactly your definition of cirrhosis of the 
liver,” At which he began descriptions which showed he included bU sorts 
of hepatitis and liver cell degeneration, including the purely theoretical Hanot’s 
cirrhosis and the liver degenerations that are found in the wild animals. When 
I pointed out my dissatisfaction with such terms, we got a good deal closer 
together than we had been. 

This whole subject of definition has become in our own day the focal point 
for a very lively discussion. It has indeed been lifted to the dignity of a 
science of its o^vn, called semantics. And since a very distinguished member 
of our guild, Sir Clifford Allbult, was among the founders of the movement, 
we will notice it here. 

The first use of the term semantics and the first presentation of semantic 
doctrines was in llichel Breal's Essai de semanU'gite in 1897 (translated into 
English in 1900) . Lady V, Welby wrote for the eleventh edition of the Ency- 
clopaedia Britannica an article “Signifies” which she defined as “the science 
of meaning, or the study'of significance, provided sufficient recognition is 
given to its practical application as a method of mind, one which is involved 
in all forms of mental activity.” 

Among the few philosophers who took Lady Welby seriously were C. K. 
Ogden and I. A. Richards who published a book, The Meaning of Meaning in 
1923, (They later constructed a list of words for “Basic English,”) 
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In the meantime Clifford Allbutt, Avithout being aware apparently of Breal's 
Essai (le had in several witings and addrcRsos (Eotcs on the Com- 

posj'fjon of Scientific Papers 1905; TTordt and Thinffi: An Address to the Stu- 
dents’ Physical Society of Guy’s Jrospital/’ Lancet. Oct. 27, 1906), plead for 
a clas-sification of medical terms and exactness of expression in medical WTiting. 
In thinking, he averred, medical men construct “thought cages for themselves.” 
A passage from the address on irorrl.? and Thinys is worth quoting : 

“Some of you, who have heard my teaching before must forgive me if I 
repeat my insistence that the name of a disease is not, as it is continually re- 
garded, a thing. There is no such thing as typhoid fever, as angina pectorhs, 
as spleno-medullary leuoemia, and so forth ; the things so-called are Wilkinson, 
Johnson, and Thompson, who after their kinds are afflicted not alike, hut with- 
in such limits of similarity n.s to lead us to class them together and to form 
a_ general conception of them. Yet still we overhear at learned societies physi- 
cians whose shoe latchets I am not worthy to unloo.se contending, even with 
heat, whether this name or that is a 'morbid entity.’ Now 'entity’ is anyway 
a bad word, ns words can be b.id; it wa.s born badly, and has kept had com- 
pany. It ^vas bom to .sigjiify that reality of substance ivhich was once sup- 
posed to underlie abstract names, and in these ontological circles it has moved 
ever since. If wc are to apeak at all of ‘entities’ in disease, these must be not 
the names nor even our concepts, but the things— the thing Thompson, and the 
thing Wilkinson in certain phases of their being. The moment we depart from 
these objects we desert the names of things for the names of abstractions in 
which no entity can lie, the name being but a label to denote a somewhat 
arbitrary and ideal group of characters, or type, never perhaps manifested 
in nature ns a whole, but to which certain individuals are continually approxi- 
mating. I do not pretend for a moment that we can do without abstractions; 
uithout them reasoning would be impossible; our safety lies not in avoiding 
reason but in being quick to recognize the tendency of ratiocination to carry 
us away from the only pregnant subjects of reason — namely, from things, with 
u'hlch reason should never cease habitually and steadily to concern itself. 

“It is only by examples that dise»miona such a.s this can be made clear. 
In epilepsy, for in-stance, wc obser%'e a vast number of persons attacked in 
modes not identical but similar, modes, however, the features of which shade 
off by insensible transitions into the features of other groups of symptoms; 
so that our concept is not of an absolute but only of a relative uniformity. 
This we should remember when wc use the name; as we remember that when 
wc call a certain group of stars Orion, or Charles’.s Wain, that there is no 
rigid division between these star groups and those of the neighbouring con- 
stellations. Now epilepsy is no more an entity nor an absolute idea than 
Orion; it is the name o! an arbitrary group, so separated for the convenience 
of the thinking faculty of finite beings. ^ far as to the nonentity. But, as 
I have hinted, we proceed, having set up otir entity, to treat it as savages 
treat their images, to shake ond to harry it at our caprice. Surely, having 
accepted a name for a group, we ought to keep to it; and yet we find our 
friends daily calling widely different concepts by the same label of epilepsy; 
for instance, puerperal or uraemic convulsions, Jacksonian convulsions, cer- 
tain insanities, and so on, events so very different both in nature and group- 
ing that, if we give them also the same name of epilepsy, we shift our things 
without shifting our labels. Or, again, consider angina pectoris; if there be 
a uniformly recurrent group of clinical features it is that for which this name 
was invented ; yet we shift the label about, now to spasms of neurotic women, 
now to vague and casual cardiac pains or discomforts consistent vith almost 
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an}' kind of heart disease. Most {jrotesque, perhaps, are the 'pseudo' com- 
pounds, such as ‘pseiido-anfrina,’ ‘pseudo-leukaemia.’ and the like; think for 
a moment of ealliti" scarlet fever ‘pseudo-measles’f Yet it is not’ very long 
since those lu-o maladies n-ei'c distinguished. It were hut too easy for'me to 
prolong such a list of ambiguitie-s due to shifting our labels, or to shifting our 
concepts under the labels; hut these must suffice. Remember that when it is 
asked if such and such a group of systems be a 'morbid entity’ or not, that 
since the day of Wiliam Ockham we have given up entities, that the question 
is now one only of convenience of reason ; but that when we have once agreed 
to give a certain name to a certain morbid series of events — arbitrarily agreed, 
that i.s — then wc must stick to ottr label; for if the label is to be shifted about, 
or the things under it shifted, all accurate reason comes to an end. The best 
labels for diseases arc such names as epilepsy, measles, leprosy, Graves’ di-s- 
cMe, and the like, which, hanng no attachment to hj-potheses, are readily car- 
ried to new anchorages. One may walk dryshod from one disease to any other, 
yet, on the other hand, it is no less true that, because of the large differentia- 
tion o£ bis parts and organs, in Man his morbid processes tend to a corre- 
sponding uniformity of recurrence; his symptoms recut in similar groups and 
orders — syniptoms-groups or syndromes as they are called by certain nosolo- 
gists who arc desirous of some name finer than the old term ‘disease,’ or are 
possessed with the tenacious notion that a disease is a real something in itself. 
But diseases are not even species, such as cats and toads, but abnormal, though 
not altogether irregular, behaviors of individuals. 

“Our debt to the morbid anatomist is so profound that in our gratitude 
we arc forgetting that the pathologist is not a clinical physician; indeed, that 
fio long as he is denied right of access to the living patients in the wards he 
Is becoming more a man in a balloon. Jlis laborator}* i.s full of things no doubt, 
and hitherto he has dwelt soundly in things; but chiefly in dead things, not 
in things at work; yet our only real things are processes. Yet the patholog^t 
has been largely concerned in undennining our clinical concepts; and so in- 
valuable a service has he done tis in compelling us to occupy ourselves with 
things rather than words that wc arc gratefully disposed to believe be can 
do no wrong. Hence, without protest, we have allowed him to relabel some 
of our things with his labels: often to our advantage, but at least sometimes 
to our error. For instance, the pathologist has seduced us into allowing him to 
use the label of arteriosclerosis as the name of a disease. Now if for the 
physician a disease Is a scries of sjTnptoms recurring with such uniformity 
that we think it convenient to distinguish it with a name, arteriosclerosis is 
not such a series; it is not a series of sjunploins at all ; it is a result, a statical 
result of foregone symptoms, probably of more than one senes, and, if so, 
probably itself a compound name even in pathologj'. The physician who rec- 
ognises the imperative duty of dwelling in things O'^ght to ^lard himseu from 
being supposed to mean only things that stand still jjiis sphere is on the con- 
trary with things in motion ; he Is master of dynamics. 


As for the rest of the literature on semantics the diagnostician need not, 
if he wishe.s to take my advice, waste any time on it. Some of the treatises, 
such as that of Stuart Chase, are sober and sensible enough, but there is in 
nearly all writings on the subject a tendency to exaggerate the importance of ’ 
words. One cannot sec that semantics is such a great departure from Aris- 
totle’s warnings against fallacies based ou ambiguous terms. Nor can one see 
the “salvation in semantics” that is insisted upon by Count Alfred Korzybski 
in his work Science and SaniUj: An IniroducUon io General SemanUcs. (Sec- 
ond Edition, Lancaster, Pa., Science Press.) 
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I hardly think it is necessary for any stndent of logic in diagnosis, or 
indeed in science, to study Korzybski’s g^eral semantics. The work is char- 
acterized by intolerable diffuseness, repetition, and hypersensitiveness to ad- 
verse criticism. 

Fallacies of Definition . — In all treatises on logic there is a chapter devoted 
to fallacies. It is a very interesting subject. Fallacies are the pathology of 
logic. Much of the space devoted to them by the academic logicians is taken 
up with the fallacies of debate, such as the argument ad hominem, so perfectly 
exemplified in Shakespeare’s rendition of Mark Antony’s oration over the 
dead body of Caesar. These fallacies are not often met in medical literature 
or diagnostic thinking and we will not notice them. 

The fallacies of definition are, however, in my observation, tlie most fre- 
quent causes of mistakes which the practicing physician makes. 

Most frequently he violates one or another of the five reqiiirements of a 
definition as ^ven above. The inexperienced diagnostician drops into ambiguity. 

But far and away the commonest and most serious fallacy, the most fraught 
with dire consequences to his patient which the diagnostician makes is one 
for which the formal logicians have never coined a name. I therefore had to 
set myself the task of naming it. Among the words I thought of were “fak- 
ing,” “fabricating,” “concocting,” “perversion”; I finally settled on factition. 
It is derived from the adjective factitious, which is defined os “made by art, 
in distinction to that made by nature.” It is the habit many doctors have of 
talking about a pathologic condition which docs not exist in nature. They 
go around with a kind of faery pathology in their minds which they make up 
as they go along. They remind me of the simile of the deist, or it might have 
been the philosopher, who was likened to a blind man looking in a dark room 
for a black cat which wasn’t there. 

Robert Hutchinson (Brit. M. J., March 3, 1928) has an anecdote which 
points up this source of error, and indicates how scrions are the dangers involved. 

“I remember a patient being sent to me some years ago by a practitioner 
who rather prided himself in being ‘up-to-date,’ with a diagnosis of ‘albumi- 
nuria, the result of alimentary toxemia.’ He sent with the patient the most 
elaborate analysis of the stools and most detailed reports on their bacterial 
fiora, but he had quite failed to notice that the patient had advanced mitral 
disease with commencing heart failure, and that oedema of the feet and con- 
gestion of the bases of the lungs were present as well as the .supposed ‘toxic' 
albuminuria.” 

Dr. Richard C. Cabot years ago (J,A.3r.A. 69: No. 26, Dee. 28, 1912) 
drew up a partial list of items of this kind. 

" ‘Acute ga.stritis’ is a rare disease in adults. As a rule appendicitis, or 
gallstones is the correct diagnosis. 

“ ‘Chronic indigestion’ is usually a mistaken diagnosis, the actual condi- 
tion being peptic ulcer, pulmonary tuberculosis, constipation, or cancer of 
the colon. 

“ ‘Bronchitis’ usually proves to be phthisis, bronchiectasis or broncho- 
pneumonia at autopsy or in the outcome. 
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.. 'Asthma' heginninc after middle life is «s.tally symptomatie of card.ao 
pneumonia' is frequently a mistahen diagnosis, the real 
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that vagotonic individuals ^ .^th a fuuotional neurosis, 
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presents is ‘nervousness, inability to think clearly 

ness, general weakness, p 
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constipation.’ I become affllctwl with all these symptoms whciievei* I contem- 
plate the picture of chronic appcmlicitis.” 

“Conclusions: 

“!• Fibrotic chaiif'es in the appendix, no matter of what dopree, are not 
attended by clinical symptoms. 

“2. The anatomic structure of appendice.s commonly removed under the 
diagnosis of chronic appendicitis show no variation from the appendices of 
individuals sufTcrinp from no abdominal complaint whatever. 

“3. The minimal chanpes allepcd to he present in cases of so-called chronic 
appendicitis arc wholly Inadequate to explain the symptoms ascribed to them 
considered in the light of like changes in other organs of the body. 

“4. Jfcrc alleged relief after the removal of the appcndi.v of symptoms is 
not sufficient to prove that the appendix was the cause of the symptoms. 

“5. The vast majority of p.illcnts so operated on do not even claim relief 
of their symptoms.” 

Defin'itioxs I>ue to EiioTioN'.\i. Tiiixkixg ' ' 

(This Is a Fohm ok Factitios') 

One would hardly stoop to supi>ose that a man of science would he guilty 
of emotional thinking. Rut let me quote from a verj* sound .nnd henutifuliy 
written hook by William R. Houston, The Art of Treatment (The Sfncmillan 
Co., 1936). In discussing asthma he comments on the divergent vio\i's held and 
refers to a number of The rracUtioner in 1929 which was entirely given up to 
ft symposium of articles on asthma. , ' 

*‘If a student were to encounter one of those articles’ from an eminent 
hand he migiit accept tlie conclusions ofTered as final and authoritative. Since 
the articles are not isolated, but In juxtaposition, an effort at analysis and 
corrc]atio 2 i cannot lie escape?. The oiunions are so mnch at variance that one 
conclusion that might he arrived at is that of Sir Humphrey Rolleston. In 
reviewing the very antagonistic viewpoints that arc set forth he suggests th.at 
ns in the case of epilepsy we now speak of the epilepsies, so in the case of 
asthma wc speak of the asthmas.” 

In these articles the authors exprc.s.s these separate i lews : 

1. A. F. Hurst. The cause of asthma is the constitutional factor, biochem- 
ical in nature, perhaps of endocrine origin, 

2. James Adams stoutly affirms that asthma is a toxic nervous condition. 

3. Alexander Francis considers the notion that asthma is due to hypersen- 
sitivencs-s is merely the latest fashion. 

4. Professor W. E. Dickson thinks that asthma is b habit. ‘ 

5. Sir William Wilcox says, “Search for occult sepsis.” 

C. Sir James Dundas-Granl states that operations on the nose with a very 
thorough removal of the na.sal septum are the only treatments that offer any 
prospect of cure. 

7. James Freeman emphasizes that asthma is due to a discharge of a 
liistainin-like substance by trauma. 

8. J. Andre, of the famous asthma resort at SIont-Dorc, France, favors the 
digestive method of dcsensiiizafion by peptone therapy. 
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9. rrofessor "W. Storm von Leeuwan puts all liis patients i)i an allergen- 
free cliamber. 

On this conglomeration of iiicousisteiicies Dr. Houston comments: ^‘These 
various approaches to the problem of treating asthma are given to illustrate 
not merely the problems of asthma, but the difficulties to be overcome in mak- 
ing substantia] progress in clinical medicine. A man, having achieved some 
therapeutic success by a given method, becomes emotionally biassed towards 
that method. He depends upon it in the same way that he builds up defense 
reactions for his owm ego.” (Italics mine, but what a reflection on the vaulted 
“srjVnce” of medicine, or on what is thought to be scientific thinking.) 


Deduction 

pKOPO^lTIONS AN-D S\LIA)0IS>1S 

Aristotle, in his analysis of the. laws of ihouglit, after considering cate- 
gories, terms, definition and division, continued by considering how terms are 
arranged in the form of propositions and how propositions should be arranged 
to pte-sent a valid argument, which he decided wn.s in the form of the syllo- 
gism. This made up the process of deductive logic and held men’s minds 
until the growth and complexity required a new mode of thought for the 
investigation of nature, induction. 

Deduction is arguing from a general thesis to a particular case, 

' All mcn'arc mortal. 

Socrates is a man. 

Therefore Socrates is moital. 


is the fundamCntabexampIe of deductive logic. Deductive logic does not have 
-any place, or at least much place, so far as 1 can see, in the reasoning processes 
of diagnosis. Diagnosis is, as we have noted above, an inductive process: 
reasoning from a particular set of data (the symptoms and signs of an indi- 
vidual patient) to a generality (a general disease piucess). Deduction is used 
in therapeutics and in the design of experiments for scientific research. I 
therefore am not under the necessity of presenting the nature of propositions 
and syllogisms in the detail in which they are described in the textbooks 
on logic. 

A proposition is an expression in words of an act of judgment. It em- 
ploys two. terms, a subject and a predicate, connected by a copula or verb. 

Propositions are; 

Categorical or conditional. 

Have to do with quantity and quality; 

Affirmative or negative— quality. 

Universal or particular — quantity. 


Universal 

Particular 


/ Affirmative— All A is in B. 
Negative — No A is in B. 
f Affirmative — Some A is in B. 

I Negative — Smne A is not in B. 


A. 

E. 

I. 

0 . 
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If terms are included they are called distributed. 

If terms are not complelelv included they are called undistributed. 

In A. the subject is distributed, the predicate undistributed. 

In E. subject and predicate are both distributed. 

In I. subject and predicate are undistributed. 

In 0. subject undistributed, predicate distributed. 

Inferences may be made from any valid proposition. They may be either 
mediate or immediate. 

Immediate inferences arise from opposition, ohversion, conversion, contra- 
position, or inversion. 

These are diagrammed in the famous figure I have reproduced from the 
section on logic of the Jlargarita Philisophta and have been so diagrammed 
in every textbook on logic since. 

As an illustration, the immediate inferences from the proposition “all 
men are fallible” are: “no men are infallible,” “no infallible beings are 
men,” etc., etc. 

Syllogisms.— 

The sj’llogism is a method of inference of one proposition from another. 

The typical syllogism has (a) a major premise, (b) a minor premise, and 
(c) a conclusion. It is valid when (1) the middle term is distributed at least 
once (it may be distributed twice) and is not ambiguous; (2) no term which 
is undistributed in the premise Is distributed in the conclusion. (Illicit process 
of the major term, illicit process of the minor term.) 

Complex syllogisms are hypothetical or disjunctive. 

The Dilemma Is a form of syllogism in which the major premise is composed 
of two hypothetical propositions. 

Dilemmas are (a) simple constructive, (b) complex constructive, or (c) 
destructive. 

Escapes from the dilemma — (a) grasping the horns, (b) escaping through 
the horns, or (c) rebuttal. 

Sorites are syllogisms which have more than three propositions. 

Enthymeme (in the mind) is a syllogism with one of its premises suppressed. 

In the formal treatises on logic exercises on syllogisms are presented at 
great length. There have been devised many “moods” of the syllogism. The 
“All men are mortal: Socrates is a man; therefore Socrates is mortal” was 
regarded by Aristotle as the perfect syllogism. There are others less perfect, 
and these constitute different moods. I cannot see that these exercises are 
applicable to diagnostic thinking, nor has my experience with them convinced 
me that they train the mind, s) I will not take up space to set them down here. 

The implicative syllogism, however, may be useful in the step in diagnosis 
which I have called summation. The implicative, or hypothetical syllogism, 
is a deduction based on the supposition (or implication) that the primary 
proposition is true. 

Example: If the laws worked out by economists are true, the causes of 
poverty can be determined. But if those laivs are not tnie, our efforts to de- 
termine the causes of poverty are in vain. 
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In graphic form for deductive diagnosis the implicative syllogism appears 
in this form: 

If the patient has Disease X, he will have symptoms and 
signs F. G, and L 

If the patient does not have Disease X, he >vill not have 
symptoms and signs F, G, and 1. 

If the patient has F, G, and I, and W, will he or will he not 
have Disease X? 

The patient has F, G, I, and "W — sol 

Fallacies of Deductive Lope. — 

A. Syllogistic. — The first four apply only to the syllogism. 

Hlktt Process. — This applies to syllogistic reasoning. It may be illicit 
process of the major term, illicit process of the minor term, or illicit conversion 
or obversion. If a syllogism is not proved by means of the premises, it is false. 
Example of illicit process of the major term “All rational beings are respon- 
sible for their actions; brutes are not rational beings; therefore brutes are 
not responsible for their actions." 

Example of illicit process of minor term : 

'^All good citizens are ready to defend their country. 

“All good citizens are persons who vote regularly at elections, 

“Therefore all who vote regularly at elections are ready to 
defend their country." 

Illicit process of conversion and obversion is to reverse the conclusion of 
a syllogism — ^‘*AU brave men are generous" does not mean “All generous men 
are brave.” 

Undistributed Middle. — In this fallacy the middle term of the syllogism has 
the same subject as the first premise — f.c., “All babies are bald; all babies are 
noisy; therefore noisy people are bald." 

Four Terms. — Every syllogism must have three and only three propositions. 

The sj'llogism ; 

Pericles rules Athens 
Pericles’ wife rules Pericles 
Therefore Pericles’ wife rules Athens 

may appear to have only three terms, but really has four — 

1. Pericles 

2. Pericles’ wife 

3. Athens 

4. What rules Athens 

B. Verbal Fallacies. — ^Besides the formal syllogistic fallacies logicians 
have classified fallacies into verbal and material The distinction is easy to 
recognize: the material fallacies rest upon a misconception of the natures of 
things, the verbal fallacies show a confusion of speech. Since the verbal 
fallacies have largely to do with the construction of propositions and deduc- 
tive thinking, we will describe them here. 
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Accent . — Fallacy of accent arises from emphasis being placed on the 
wrong words of a sentence. Jeremy Bentham so feared falling into this 
fallacy that he employed to read to him a man with a particularly monotonous 
voice. To quote an author by unfairly tearing a passage from its context 
or in quoting to italicize words nnitalieized in the original are fallacies of accent. 

Amphibology means ambiguous grammatical constrxiction of a sentence. 
The sphinx couched its prophecies in the form of amphibolog}’ — i.e., “If 
Croesus should wage war against the Persians he u’-ould destroy a mighty 
empire.” 

Composiliov and Diuision.. — Composition is the fallacy of arguing from 
each to all. Consider any group of people, stood in line from the tallest dorni 
to the shortest. It is true that any man in the group would be moved nearer 
to the head of the line if five inches were added to his height. We have here 
a proposition which holds for each. But suppose we apply it to all. Suppose 
we say, “If five inches were added to the height of every one of these people, 
they would all be moved nearer the head of the line,” This does not follow, 
each would be higher absolutely than before, but not relatively, 

A beautiful example of the fallacy of composition appeared in July, 1944, 
in Ripley’s Believe It or Hot column. He stated that the gold in sea water if 
distributed per capita among the human race would make everybody a mil- 
lionaire. Of course, everybody would be just as he was. We do not believe 
that one, Mr. Ripley. 

Bivision is the converse of composition— that because something holds for 
all It will hold for one. 

Example: “We can always trust the majority to do right: X is a mem- 
ber of the majority and we can always trust him to do what is right. ' ’ 

Dicto simpUciiur is a fallacy in the “If P” part of the inference, “If P 
then Q,” when an argument depends for its point on the acceptance of an un- 
qualified generalization. 

Example: “It is my duty to do unto others as I would have them do unto 
me. If I were puzzled by a question in an examination, I would like my neigh- 
bor to help me out. So it is my duty to help this man beside me. ’ ’ 

Equivocation, using a word in two or more senses — i.e., “‘Whoever obeys 
laws submits to a governing will: Nature obeys laws: Therefore Nature sub- 
mits to a governing wili." 

Contradictory Prewiiie. — ^“What would happen if an immovable object met 
an irresistible force?” The catch here is that the premise conceals a weakness 
which, when indicated, deprives it of any point. In fact, there are two premises, 
an immovable object and an irresistible force, and they are contradictory. 

JIomo7ioniy. — Schopenhauer, in The Art of Controversy, defines the fallacy 
of homonomy as the misuse of words having the same sound, but different mean- 
ings, i.e., “dumb” mean either physically incapable of speech, or stupid. 

Paronymous Terms . — ^Figure of speech — i.e., “The only proof that a thing 
is visible is that people see it. The only proof that a sound is audible is that 
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people hear it. The only proof that a thing is likable is that people like it. 
The only proof that a thing is desirable is that people desire it.” — J. S. Jlill, 
Utilitarianism. 

Irrelevant Thesis . — This fallacy is applicable to therapeutics hut, so far as 
I can try to recall an instance, not to diagnosis. 

Example: There is a principle in politics knowTi ns latssez faire which 
states that if you let things alone, a minimum of trouble will result. Suppose 
this argument is advanced: Laissex faire is an unsound principle of social 
philosophy. Need anyone he reminded that wo ai'e sadly mistaken if we think 
we shall, by letting things look after themselves, attain to a social utopial 
The argument is unsound because the attainment of a social utopia is an 
irrelevant thesis. No one was asking for the attainment of a social utopia. 

Ignoratio elencJii is ignoring the point at i'Kue. It is a form of irrelevant 
evidence. It results in substituting for the conclusion to he proved some other 
proposition more or less nearly related to it. Slany of the arguments brought 
against scientific theories belong to this elas.s. Mill (Sijstem of Logic, Book 
V, chap. VII) cites the arguments which were brought against the Malthusian 
doctrine of population; 

“JIalthus has been supposed to be refuted if it could be shown that in 
some countries or ages population has been nearly stationary, as if he had 
asserted that population always increases in a given. ratio, or had not expres-sly 
declared that it increases only in so far as it is not restrained by prudence, or 
kept down by disease. Or, perhaps, a collection of facts is produced to prove 
that in some one country with a den.se population the people are better off 
than they are in another country' with a .thin one, or that the people have 
become better off and more numerous at the same time? os if the assertion 
were that a dense population could not he well off.” 

The argumentwn ad populem and the orpumcntioii ad hominem are ex- 
amples of ignoratio elenchi. The funeral oration of Mark Antony in Shakes- 
peare’s Julius Caesar is a beautiful example of the orp«»ienf«m ad populem. 
The question was, “"Was Caesar guilty of ambition and did he want to he made 
king of Romel” Mark Antony answered that Caesar’s will showed he gave 
all his money to the people, and so on. 

Another subdivision of this fallacy is the argumenfum ad verecundiam (ven- 
erability), the argument based on authority, the argument to old institutions. 
It may take one of two forms — ^tbat if this was tliought in old times by weighty 
authority it must be right, or it must be ^v^ong. The fallacy is not uncommon 
in contemporary medical writings. I excerpt verbatim from the published 
(1931) discussion of a surgical paper the following : 

“To talk of the cure of peritonitis and other complicati6ns of appendicitis 
is like bringing out a ghost of yesteryear, or more like an echoing voice of 
the past.” 

The point under discussion was the proper treatment of appendicitis. 
That what the speaker recommended was like an echoing voice of the past 
was probably true. But it had nothing to do •with the subject, which was, 
“Is the treatment T advocate a good onef” 
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Analogy 

Analogy is a form of inference which falls between deduction and induc- 
tion. Deduction moves from a general proposition to a conclusion of a gen- 
eral nature. Analogy suggests an inference by moving from one particular 
case to another (similar) particular case. The question raised by analogy is 
whether some particular procedure would be good or some particular state- 
ment is true. The validity of the argument rests on adducing another par- 
ticular proceditre which is known to be good or another particular statement 
which is known to be true, and asserting that the first is more or less exactly 
similar to the second. 

The procedure may be graphically represented thus : 

SlisP 

S 2 is simitar to S 1. 

Therefore S 2 is P. 

Analogy has been a very useful method in science. Darwin’s generaliza- 
tion on the origin of species was probably suggested to him by analogy. 

Darwin started a notebook in 1837 to record all facts in Nature in any 
way connected with the variation of species under domestication and in Na- 
ture. “I soon foxind,” he uTote, “that selection was the keystone of man's 
success in making useful races of plants and animals.” 

On the subject of population he found that, according to Jlalthus, human 
beings increase in a geometrical ratio and food increases in an arithmetical 
ratio. This Danvin applied to all living Nature and saw that the struggle for 
existence brought about a natural selection to the deliberate selection of breeders 
and horticulturists, which produced new species in wild Nature. 

It is not difficult to see that this was due to Darwin’s wonderful ability 
to find analogies between apparently unrelated facts. 

Analogy is, of course, frequently used in diagnosis. The reasoning runs: 
Patient A has symptoms and signs similar to those of Patient B. ’We know 
that Patient B had Disease I. Therefore Patient A has Disease L 

Analogy is, however, of all forms of reasoning the one most open to fal- 
lacies. Post hoc, ergo propter hoc, is its real basis and, according to my friend, 
Dr. Chauncey D. Leake, that is the most frequent and dangerous fallacy in 
scientific thinldng. 

Examples of false analogy in the field of general thought (by eminent 
practitioners) are: 

Carlyle's image that in sailing a ship whenever the captain wanted to 
change the course of his ship he had to call all the crew together and take a 
vote, can be applied to representative government. 

St. Augustine: It is praiseworthy to force people to accept the Gospel for 
their oxvn good, just as force must be used to prevent a delirious person from 
throwing himself over a cliff. 

Francis Bacon: Nobody can be healthful without exercise. And certainly 
to a kingdom a just and honorable foreign war is a true exercise. A civil war, 
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indeed, is like the heat of fever: but a foreign war is like the heat of exercise, 
and seiweth to keep the body in health. 

In fundamental medical science I cull from the literature the following 
examples of analogy and leave to the reader the fudgment as to whether they 
are true or false. 

Cell proliferation is the characteristic tissue change after infection. Cell 
proliferation is the characteristic change in cancer. Therefore cancer is likely 
to be due to an infection. 

The process of immunity and cell reaction in allergy are the same. Im- 
munity is hastened by vaccines. Therefore relief from allergy can be induced 
by vaccines. 

Despite the obscure and conflicting explanations offered for the causation 
of acne, the primary lesion in this rerj' common skin disease is distinct and 
constant. This basic lesion is a hyperkeratosis of the pilosebaceous follicle 
which seems to be identical with the h>T>erkeratosis of certain skin lesions 
associated with idtamin A deficiency. 

The supreme example of the clinical analogist is the man with one case. 
He had a case just like that which was cured by heroic doses of iodide of 
potash — so ! Or in diagnosis this patient is exactly similar to 3frs. Jones, who 
turned out to have a carcinoma of the hepatic flexure of the colon. 

Induction 

The principles of reasoning which we ha\'e outlined above constitute the 
complete system of Aristotelian, or deductive, logic. They prevailed and 
served well the thinkers of the ancient and medieval world, because the sub- 
jects of intellectual curiosity of those days were metaphysics (which included 
all they had of natural science), politics, and theology. There was practically 
no experimental science in the ancient and medieval world, the startling ex- 
ceptions being Pythagoras, with the experiment irhich showed the relation 
between musical notes and numbers, and Archimedes, with the experiment to 
determine specific gravity; and these are startling because they ‘are unique. 
As one reviews all that arid waste of speculation they impinge on the con- 
sciousness with the effect of an explosion in a quiet room. 

The point is the Middle Ages had no need for any logic which reasoned 
from the particular to the general. But as soon as the scientific Renaissance 
burst into being — which may be roughly stated as 1543 with the simultaneous 
publication of Vesalius and Copernicus followed by such processes as Galileo, 
Harvey, and Newton introduced — ^the man of intellect, at least the man of 
science, felt the need for a standard of reasoning entirely outside of deduction. 
This was supplied by Francis Bacon in his Novum Orpaiiuvi, or Aphorisms 
Concerning the Interpretation of Nature and the Kingdom of Man. Its date 
was 1620 (before Harvey, of course, but Bacon must have knonm of Harvey's 
experiments). It was, it should be noted, the Ncjv Organon, the old Organon 
being Aristotle's. Bacon stated very clearly and specifically that the sciences 
needed a new method of reasoning. “A way must be opened for the human 
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understanding entirely diflferent from any hitherto known” were his verj’ 
words. But probably because experimental investigation of Nature had not 
matured sufficiently in his day, he did not arrive at the final crystallization 
of inductive logic. 

This was done by John Stuart Mill in his Sijstem of Logic published in 
1843. 3.1111 laid down the Canons of Induction, which the diagnostician uses 
every time be arrives at a conclusion. 

Induction is the method of reasoning from the particular to the general, 
from data to conclusion. The scientist accumulates, by observation or experi- 
ment, the data. The problem is to determine what they prove or what they 
mean. In determining the validity of such conclusions the scientist is guided, 
according to Jlill, by five Canons of thought. 

They are the Canon of Joint Agreement, the Canon of Difference, the 
Canon of Concomitant Variation, the Canon of Joint Jlethod of Agreement 
and Difference, and the Canon of Residues. 

1. The Canon of Joint Agreement. — ^“If two or more instances of phe- 
nomena under investigation have only one circumstance in common, the cir- 
cumstance in which alone all the Instances agree is the cause (or effect) of 
the given phenomenon.” 

The purpose of this Canon, or method, is to help us determine what par- 
ticular facts In our experience are connected as causes and effects. Let FI, 
P2, P3 represent different instances of a phenomenon (it may be as well as 
anything the symptom of a disease). And suppose we are able to analyze: 

The antecedents of PI, into a, h, c, d 
The antecedents of P2 inlo g, f, e, m 
The antecedents of P3 into k, 1, u, c 

Now it is clear that c is the sole circumstance in which the antecedents 
of all these instances of P agree. tVe are justified in concluding that c is prob- 
ably the cause of the phenomenon under investigation. Jevon’s formxila is 
‘‘the sole invariable antecedent of a phenomenon is probably Us cause.” 

Example: “It is remarkably strange that while the chloroform has not 
changed, while the constitution of the patients has not changed, where the 
use of the inhaler is the rule there are frequent deaths from chloroform: 
whilst in Scotland and Ireland where the use of the inhaler is the exception 
deaths are proportionately rare — ” Creighton. 

2. The Canon of Difference. — “If an instance in which the phenomenon 
under investigation occurs, and on instance in which it does not occur, have 
every circumstance in common save one, that one occurring only in the former: 
the circumstance in which alone the tw’o instances differ is the effect, or the 
cause, or an indispensable part of the cause, of the phenomenon.” 

Or, as stated by Mellone (An Introductory Texthook of Logic), “When the 
addition of an agent is followcti by the appearance, or Us suhstraction, by 
the disappearance of a certain event, other circumstances remaining the same, 
that agent is the cause of the event.” 
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Or stated in still another way — ^'^That which is present in a case when 
a phenomenon occurs, and absent in another case .when that phenomenon does 
not occur, all other circumstances remaimnir the same in the two cases, is 
causally connected with that phenomenon.” 

To represent the situation graphically; 

PHK results from ALO 
HIC results from LO 
P is causally connected with A. 

3. Canon of the Joint Method. of Agreement and Difference. — “If two or 
more instances in which the phenomenon occurs ha%'e only one circumstance 
in common, while two or more instances in which it docs not occur have noth' 
ing in common sa%*e the aksence of that eircum.stanee, the circumstance in 
which alone the two sets of instances differ is the effect or the cause or an 
indispensable part of the canse of the phenomena.” 

Graphic illustration of the canon : . 

P occurs in the following imslnuees: 

Instance I — when A'B C D E operate 
Instance IT — when FC A G II operate 
Instance III — when D J[ B C E operate 
Instance IV—when K N C 0 A operate 

The method of agreement leads to the conclusion that C is causally con- 
nected with P. 

P does not occur in ; 

Instance I— when B K N G A arc present 
In.stanec II — when D B B M P arc present 
Instance III — when K L S G B are present 
Instance IV — ^when X E N A P are present 

The absence of C and the absence of P indicate that they are causally 
connected. This, taken in conjunction with the presence of P and the presence 
of C in the first set of instances, makes the causal connection veiy much more 
probable than either alone. 

■Whether consciously or subconsciously every physician, in making a diag* 
uosis, observes the Canons of Agreement, Difference, and Joint Agreement and 
Difference. I say this because I believe that in mental processes of making 
a. diagnosis, irhether con.sciously or unconsciously, the physician first summar- 
izes the findings of the patient’s examination, and then he lists in his mind 
all the diseases which could possibly cause them, and he constructs a mental 
image of all the symptoms and signs of those diseases, and the image which 
corresponds to his patient’s findings is the diagnosis. . 

' All the tables of differential diagnosis which are sprinkled through medi- 
cal textbooks and journals are simply attempts to formulate a guide by which 
the Canon of Agreement, the Canon of Difference, and the Canon of Joint 
Agreement and Difference can be applied. 
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In his two volumes on Differential Diagnosis, published at a time that now 
seems long ago (1911 and 1918), Dr. Kiehard C. Cabot presented a series of case 
histories with a “discussion” of each, exercises which he thought would be 
instructive to medical students and physicians. In my experience they were, 
and still are, valuable. Let me extract a few of the discussions which follow 
the record of the history and physical findings and ask you to note how closely 
these observe the method of the Canon of Agreement, the Canon of pifferenee, 
and the Canon of Joint Agreement and Difference. 

I. Presenting Sympto.m t Abdominal Tumor Right Loaver Quadrant. — 

Summary of Symptoms and Signs. — ^Male, aged 38 years. Tenderness and 

soreness in right lower abdomen for ten months. For six months a palpable 
lump has been present. No other physical signs. Patient the picture of health. 

Discussion . — ^With a lump in the region of the cecum one has always to con- 
sider especially cancer of the cccum, appendix abscess, and pericecal tubercu- 
losis. The latter disease does not often begin in a man of this age. It would 
also probably be associated with some fever and the palpable mass would be 
less sharply outlined and circumscribed. 

An appendix abscess would hardly persist so long unchanged, Ten 
months ivithout more variation in symptoms or signs is a very long period for 
an appendix abscess. 

Against cancer of the bowel we have nothing except the fact that the 
patient is the picture of health. It seems extraordinary that a cancer which 
has existed as long as we have reason to believe it has in this patient should 
have affected the patient’s general condition to so trifling an extent. This 
consideration led me to think that a pericecal exudate, dependent upon an 
inflamed appendix, was the most probable diagnosis. 

Outcome . — On the twenty-eighth of July the abdomen was opened and the 
cecum found to be involved in a hard mass of tissue, apparently not inflamma- 
toiy, but more like malignant disease. A bit of the tumor was excised, and 
when examined in frozen section seemed to be not inflammatory or tuberculous, 
but probably new growth. 

II. Presenting Symptom: Dl\bbiiea. — 

Summary of Symptoms and Signs. — Female, aged 18. Complained of pain 
in lower left side of abdomen for two years. Physical examination negative. 
Second admission to hospital a year later with same pain, diarrhea, edema of 
ankles, and weight loss. Pliysical examination negative except possibly some 
fluid in the abdomen. 

Discussion . — ^^Vc utterly failed to understand the case during the patient’s 
first stay in the hospital. She remained only a week because wc could find 
nothing wrong on physical examination. The long-standing pain in the left 
iliae region might have suggested in an older person a diagnosis of cancer of 
the sigmoid or diverticulitis, but the patient’s age (18) makes these prac- 
tically impossible. 

4?elvic disease, such as pus-lube, was considered, but apparently ruled out 
as a result of the thorough examination under ether. Our diagnosis, when she 
left the hospital April first, was gastric neurosis. 

* When she returned, six months later, the steady loss of weight and 
strength, the diarrhea, swollen ankles, emaciation, and fever made it clear that 
we were dealing with a chronic infectious disease. The most definite localizing 
sign was the character of the stools, which showed conclusive evidence of in- 
testinal ulceration, namely, blood and pus. 
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Ordinarily, I think, not enough attention is paid to the importance of pus 
in the stools. ^lany hospital records never mention it, yet it is present in a 
great majority of cases of intestinal ulceration and is more distinctive of that 
condition than blood. Given the evidence of ulceration in the bo-\vel, one has 
still to innuire the cause of this ulceration. In temperate climates one may rule 
out amoebic dysentery unless the patient has previously resided in a tropical 
or subtropical climate. A.sjde from this variety of nleerative enteritis, rre 
know nothing of the causes of such a condition, except that a small proportion 
of them are due to tuberculosis. Tlie great majority reveal no cause, either 
during life or after death. It sometimes appears that diseases which lower 
the patient’s power of resistance make him liable to infection in the intestine, 
as well as elsewhere. Perhaps the bacteria ordinarily present in or upon the 
intestinal wall may attack the tis-snes when long-standing diseases, such as 
cirrhosis, nephritis, diabetes, or arteriosclerosis, have weakened the system. 
However this may bo, it is certainly true that, in the great majority of cases, 
tilcerative enteritis, arising in temperate climates, shows no known ctiologic 
agent. 

This is of some importance because the diagnosis of tnberculous enteritis 
is so often made umongJy in cases of long standing diarrhea. In my opinion 
this diagnosis should never be made unless there i.s abundant evidence of 
tuberculosis in the lungs or peritoneum, to one of which intestinal tuberculosis 
is usually secondary. The demonstration of ascites on the eighteenth made it 
natural to assume that the accompanying enteritis was of tuberculous origin. 

Outcome. — On the twenty-sixth I made the diagnosis of tuberculous peri- 
tonitis with tuberculous enteritis. On the twenty-ninth the patient died. 
Autopsy showed tuberculous ulceration of the .small intestine and one tubercu- 
lous ulcer in the large intestine; also tuberculosis of the mesenteric and peri- 
toneal lymph glands; amyloid degeneration of the spleen and kidneys; no 
tuberculosis of the peritoneum ; no ascites. 

Although my diagnosis was half-right in this case, even this degree of 
success was largelv accidental, for ray diagnosis rested chiefly on the supposed 
presence of free fluid in the peritoneal carity. This is a mistake not infre- 
quently made in patients who have diarrhea, as the intestines with their fluid 
contents can probably shift from side to side in such a way as to stimulate the 
movement of free fluid. 

HI. Presextixg Symptom : Fe\tr . — 

Summary of Symptoms and Signs. — ^Blalc, aged 27. Onset with a cold, 
cough, and weakness two Avecks ago. Temperature above 101° P. every day. 
Physical examination negative except for scattered rales in both lungs. ITidaf 
negative. Leucocytes 13,000. 

Hiscussjon, — It seems natural to associate the fever and the rather indefinite 
pulmonaiy signs as cause and effect, hut it is hard to see how these signs can be 
considered sufficient to represent a pneumonia, an acute pulmonarj’ tubercu- 
losis, or an empyema, which are about the only lung diseases one would think 
of in this connection. Tubei'Calosis seenus perhaps the most probable of the 
three, hut u e hare no positive ei-idence of tliis in the sputa or elsewhere. 

Let ns attack the problem from a different point of view. As I have 
elsewhere shoivn, there are but three oBsewre continued fevers in New England 
which last over two iveeks— typhoid, tuberculosis, and pyogenic infections 
(sepsis). The other fevers, such as those due to meningitis, to acute articular 
rheumatism, to leucemia, pernicious anemia, syphilis, or malignant disease, are 
rarely “olscure ” — ^that is, they show, as a rule, some obvious Ie.sions as their 
cau.se. Returning then to our case with this clue, it seems that we may exclnde 
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typhoid because of the continued leueoctyosis, the continued absence of the 
Widal reaction, the excellent appetite, the absence of splenic enlargement, and 
the time of year. 

Sepsis is not so easily excluded, but the great majority of cases shou 
either (a) a definite localized focus or source of infection, or (b) in the absence 
of such a focus, a much more serious clinical picture. This patient does not 
seem much sick, especially when we compare his condition Avith that of pa- 
tients with generalized pyogenic infection without demonstrable source. 

Can pulmonary tuberculosis which shows its presence by signs as slight 
and as few as in the present case be yet responsible for such marked and con- 
tinued pyrexia? Experience shours that it can. Nothing is more remarkable, 
as one studies a large series of eases of pulmonary tuberculosis, than the dis- 
crepancies between the amount of lung involved and the amount of constitu- 
tional distiirbances, such as fever, prostration, emaciation, indigestion. Some 
patients, in whose lungs two or three lolws are obviously infiltrated, feel 
scarcely sick at all, and keep about their work for many months. Others, in 
whom we can scarcely discover enough physical signs to assure the diagnosis, 
are utterly prostrated, drenched with sweats, constantly febrile, unable to 
digest and rapidly emaciate. Presumably these differences are due in part to 
the variations in individnal resistance, in part to the nature of the secondary 
infection ingrafted upon the original tuberculosis. 

Outcome . — After many examinations tubercle bacilli were found in the 
sputum. 

rv. Prusestiso Sy^iptom ; VoMmso. — 

Summary of Symptoms and Signs. — Female, aged 27. Occasional indigestion 
for two or three years. Nausea and vomiting everj’ day for eight weeks. Cata- 
menia absent for two and a half months. Dull pain in chest began five days 
ago with dyspnoea, cough and sputum. Dullness and absence of breath sounds 
over right chest. Seventy-four ounces of yellow’, turbid fluid withdrawn from 
chest. Vomiting continued after tap. 

DiiwtsJion.— The pleurisy which was so easily demonstrable in this patient's 
chest seemed at first a sufilcient reason for her vomiting. 'We were, therefore, 
.suipriscd that the vomiting continued after the effusion had been tapped. 
Neither the temperature chart nor any of the other sign.s in the case seemed to 
indicate that the tuberculosis, presumably in the background of this pleural 
effusion, was' the cause of the vomUing. 

There appeared to be no reason to suspect organic disease of the stomach, 
brain, heart or kidney. There was no constipation, or toxemia apparent. "We 
might have been tempted to settle down on the unsatisfactory diagnosis of 
“gastric neurosis.” One fact, however, still remained unexplained — namely, 
the amenorrhea. This was not to be accounted for by anemia or by any 
obvious psychic eau.se. Clearly it was our duty to investigate the possibility 
of pregnancy. 

Outcome . — Tuberculous salpingitis was suspected. Vaginal examination 
showed a mass in the pelvis di^Inguishable from the uterus, softer and more 
fluctuant on the right than on the left. A great number of remedies for vomit- 
ing were tried, among them sodium bicarbonate, 1 dram in half a glass of hot 
water, sipped, Hoffman's anodj-ne, 1 dram in hot water, ginger ale xvilh sodium 
bicarbonate in sips, mustard leaf to the epigastrium, bismuth and bctanaphthol, 
cerium oxalate, 2 grains every two hours, and various diets. Finally all food 
by mouth omitted. As the patient continued to vomit and retch at times, 
though the nutrient encmata were weU retained and did not cause discomfort, 
it seemed best again to explore the pelvis, with a view to freeing adhesions 
.'ind perhaps stopping the vomiting in this way. Accordingly, on the twenty- 
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first the abdoiiten was opetietl and showed nothhiff but a large, presiunabl}' 
pregnant uterus, with normal tubes and ovaries. ■\Vitbjn five days after this 
exploratory operation vomiting ceased altogether. 

Diagnosis. Vomiting of pregnancy. 

V. Preskntixg SviiPTOM: Jaundice. — 

Sumnwnj of Sumptoms and Signs.~~-Fema\c, aged 38. Attacks of headaclic 
and vomiting for nine years. For two j*cars loss of weight and strength. Jaun- 
dice for three montiis, varn-ing in intensity. Physical examination negative. 

Discxission . — A gradual decline in weight and strength during a period of 
two years. leading to a jaundice of three months’ duration and of variable 
degree, and accompanied by occasional attacks of vomiting, is rather an 
unusual clinical picture in a W’omaii of thirty-eight, "Why should the loss of 
weight have preceded the jauiidiec unless some form of malignant disease is 
present? Yet if any such disease were present it should, by this time, show 
more obvious evidence of itself. Without ascites, marked gastric symptoms, 
or palpable tumor we certainly cannot make a diagnosis of such terrible sig- 
nificance to the patient. Yet from our minds it is difficult to exclude the 
thought of cancer. 

Cirrhosis or syphilis of the liver would probably show more definite signs 
of their presence after an illness of this length. 

Under such conditions, when a jaundice has lasted rather too long to be 
called "catarrhal,” yet has not produced any of the more ominous evidence of 
cancer, cirrhosis, or sj*philis,' the outcome usually shows that W’e are dealing 
with gallstones. We have to be governed largely by statistical evidence in 
such cases; direct examination yields very little of value. Indeed, there is no 
class of disease in which we depend so largely upon the history and upon 
general statistical experience as we do in diseases of the liver. Physical 
ezamlntaion plan's here a smaller part than in the diseases of any other organ 
ivith which we deal on terms of any confidence. 

Outcome . — Gallstones found at operation. 

Of course I am fully aware that in actual practice only too often the pic- 
ture of the sjTnptoms and signs the patient pMsents does not agree exactly or 
even very remotely with any ideal picture of disease, even allowing for dif- 
ferences, and joint differences, and agreements. In that case the diagnostician 
will either put himself in the position of suspended judgment or, realizing he 
is up against what in logic is called a dilemma, he will escape by seizing the 
horns of the dilemma by determining what is the best therapeutic procedure, 
no matter what the diagnosis is. But I submit that the mental discipline of 
applying the canons of agreement, difference, and joint difference and agree- 
ment will help him decide he is in that position. 

4. The Canon of Concomitant Variations. — ^"Whatever phenomenon varies 
in any manner, whenever another phenomenon varies in some particular man- 
ner, is either a cause or an effect of that phenomenon, or is connected with it 
through some fact of causation.” ^ 

The classic illustration of the application of this canon in the realm of 
science is the connection which has been shown to exist between the aurora 
borealis, magnetic storms, and the spots on the sun. The magnetic compass is 
subject at intervals to verj' slight but curious movements : at the same time there 
are currents of electricity produced in telegraph wires sufficient to interfere with 
the transmission of messages. These are called magnetic storms and are observed 
to occur when a fine display of tlic northern, or southern, lights is taking place 



30 


METHODS OP DIAGNOSIS 


somcwliere on the earth. Observations during many years*have sB6\vn that these 
storms come at their worst at the end of every eleven years. Close obsen'ation 
of the sun during thirty or forty yeara has shown that the number and size of 
the dark spots which are gigantic storms going over the sun’s surface, increase 
and decrease exactly at the same peiiods of time as the magnetic storms on the 
earth’s surface. No one can doubt that these strange phenomena are con- 
nected, though the mode of the connection is quite unknown. 

In the realm of diagnosis one might imagine the following illustration 
where the application of the canon would solve the question of why a diabetic 
patient occasionally goes into coma. The patient is an intelligent man who 
understands the fundamental principles of the physiologj' of diabetes and the 
relationship of hyperglycemia, diet, and insulin. All the more surprising there- 
fore that occasionally he lapses info semicoma. It is finall}' noted that these 
periods come on after he has visited, as he docs at irregular intervals, some- 
times a year, sometimes two years, apart, a fishing club to which he belongs, 
about a thousand miles from his home. It is found that on these trips he relies 
on a supply of insulin which he keeps at the clubhouse, and w’liich he placed 
there when he first began to use insulin. Also that on the railroad dining car 
the steward knows he likes a special dish of fish and when he sees the patient 
on the way to the fishing resort he asks u-hen he will return and plans to serve 
the dainty which the patient enjoys, but which, unknown to him, contains a 
large amount of fat of a special acctone-producing proclivity. The supply of 
insulin is proved to be inert and the combination of circumstances throws light 
on the occurrence of the attacks of coma. 

5. The Canon of Residues. — “Subduct from any phenomenon such part as 
is known by previous inductions to be the effect of certain antecedents, and 
the residue of the phenomenon is the effect of the remaining antecedents.” 

This canon does not have frequent applications to practical diagnosis, so 
far as I can see. It is used frequently, however, in research in solving prob- 
lems in pure science, to arrive at a general Jaw, or the explanation of a general 
phenomenon. 

No better explanation could be found than the research which led the 
Curies to the discovery of radium, 

“The particular phenomenon discovered by Becquerel was as follows: 
WTauluwi ewupciuud placed \\po« a pbotugrapblc plate tovered vfltb black 
paper produces on that plate an impression analogous to that which light would 
make. The impression is due to nrauium rays that traverse the paper. These 
same rays can, like x-rays discharge an electroscope, by making the air which 
surrounds it a conductor. 

“Henri Becquerel assured himself that these properties do not depend on 
a preliminarj* isolation, and that they persist when the umnium compound is 
kept in darkness during several months. The next step was to ask whence 
came this energy, of minute quantity, it is true, but constantly given off by 
uranium compounds under the form of radiations. 

“In order to go beyond the results reached by Becquerel, it was neces.sary 
to employ a precise quantitative method. The phenomenon that best lent itself 
to measurement was the conductibility produced in the air bj* urao’um ray.s. 
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This phenomenon, which is called ionization, is produced also by x-rays and 
investigation of it in connection with them had made Imown its principal char- 
acteristics. 

“For measuring the very feeble currents that one can make pass through 
air ionized by uranium rays, I had at my disposition an excellent method de- 
veloped and applied by Pierre and Jacques Curie, This method consists^ in 
counterbalancing on a sensitive electrometer the quantity of electricity carried 
by the current with that which a piezo-electric quartz can furnish. The in- 
stallation therefore required a Curie electrometer, a piezo-electric quartz, and 
a chamber of ionization, which last was formed by a plate condenser whose 
higher plate was joined to the electrometer, while the lower plate, charged 
with a known potential, was covered with a thin layer of the substance to 
be examined. 

“Jly experiments proved that the radiation of uranium compounds can be 
measured with precision under determined conditions, and that this radiation 
is an atomic property of the element of uranium. Its intensity is proportional 
to the quantity of uranium contained in the compound, and depends neither 
on conditions of chemical combination, nor on external circumstances, such as 
light or temperature. 

“I undertook next to dlseo\'er if there w’ere other elements possessing the 
same property, and with this aim I examined all the elements then known, 
either in their pure state or in compounds. 1 found that among these bodies, 
thorium compounds are the only ones which emit rays similar to those of 
uranium. The radiation of thorium has an intensity of the same order as that 
of uranium, and is, as in the case of uranium, an atomic property of the element. 

“It was necessary at this point to find a new term to define this new 
property of matter manifested by the elements of uranium and thorium. I 
proposed the word radioaetirity %vhich has since become generally adopted; 
the radioactive elements have been called radio elements. 

“During the course of my research, I had had occasion to examine not 
only simple compounds, salts and oxides, but also a great utimher of minerals. 
Certain ones proved radioactive; these were those containing uranium and 
thorium; but their radioactivity seemed abnormal, for it was much greater 
than the amount 1 had found in uraniuoi and thorium had led me to expect. 

“This abnormality greatly surprised us. When I had assured myself that 
it was not due to an error in the experiment, it became necessary to find an 
explanation. I then made the hypothesis that the ores uranium and thorium 
contain in small quantity a substance mueij more strongly radioactive than 
either uranium or thorium. This substance could not be one of the kno^vn 
elements, because these had already been examined; it must, therefore, be a 
new chemical element. 

“I had a passionate desire to verify this hypothesis as rapidly as possible. 
And Pierre Curie, keenly interested in the question, abandoned his work on 
crystals (provisionally, he thought) to join me in the search for this unkno^vn 
substance. 

“We chose, for our Avork, the ore pitchblende, a uranium ore, which in 
its pure state is about four times more active than oxide of uranium. 

“Since the composition of this ore %vas knowm through very careful chem- 
ical analysis, we could expect to find, at a maximum, 1 per cent of new sub- 
stance. The result of our experiment proved that there were in reality new 
ratHoactive elements in pitchblende, but that their proportion did not reach 
even a millionth per cent 1 

“The method we employed is a netp method in chemical research based on 
radioactivity. It consists in inducing separation by the ordinary means of 
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chemical analysis, and of measuring under suitable conditions the radioactiv- 
ity of all the separate products. By this means one can note the chemical 
character of the radioactive element sought for, for it nill become concen- 
trated in those products which will become more and more radioactive as the 
separation progresses. We soon recognized that the radioactivity was con- 
centrated principally in two different chemical fractions, and we became able 
to recognize in pitchblende the presence of at least two new radioactive ele- 
ments: polonium and radium. We announced the existence of poloninni in 
July, 1898, and of radium in December of the same year. 

“In spite of this relatively rapid progress, our work was far from finished. 
In oitr opinion there could be no donbt of the existence of these new elements, 
but to make chemists admit their existence, it was necessary to isolate them. 
Now, in our most strongly radioactive products (several hundred times more 
active than uraniiun), the polonium and radium were present only as traces. 
The polonium occurred associated with bismuth, extracted from pitchblende, 
and radium accompanied the barium extracted from the same mineral. We 
already knew by what methods we might hope to separate polonium from bis- 
muth and radium from barium; but to accomplish such a separation we had to 
have at our disposition much larger quantities of the primary ore than we 
had.” (From Pierre Curie b}’ Marie Curie, The Macmillan Company, 1923.) 

Fallacies of Inductive Logic.— 

J/atenaZ fallacies are mistakes In reasoning that depend upon misconcep- 
tions of phenomena— of realities rather than, as is the ease with logical fallacies, 
words or rhetoric. 

The fallacy of accident is sometimes classified as a diefo simplieitnr, but it 
may deal with material things. It Is the fallacy of assuming that what would 
be true In general is true in exceptional circumstances, ^fan is a rational 
animal and must be treated as a rational animal, but a drunken man is not 
rational and cannot be treated as such. A pregnancy follows a general course; 
hydatidiform moles and ectopics are pregnancies, but they do not follow the 
course of a regular pregnancy. 

An example of fallacy which could be placed under this heading I find in 
an article on acne (1943). The author .states, “Despite the obscure and con- 
flicting explanations for the causation of acne, the primary’ lesion in this very 
common disca.se i.s distinct and comtant. This ba.sic lesion is a hyperkeratosis 
of the pilo-.sebaccou.s follicle which seems to be identical with the hyperkera- 
tosis of certain skin diseases associates! with vitamin A deficiency.” 

The fallacy here lies in the assumption that unity of pathologic structure 
means unity of etiology, which certainly is open to doubt. 

Converse accident would be to ai^e that because spirituous liquors were 
beneficial to a peiiwn who is siek-tbey would be beneficial to one who is well. 

False cause is the fallacy of attributing a phenomenon to a false cause. 
Whatcly’s example is: It is frequently assumed that becairse the men and 
animals native to countries with an inclement climate, where the conditions of 
life are severe, arc usually robust, that the hardships they are forced to undergo 
in youth are the cause of this hardiness; whereas their hardiness was the cause 
of their having survived the hardships. 
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‘^A philosoplier was shown in a temple votive tablets suspended by such 
as had escaped the peril of shipwreck, and asked if he would then question the 
power of the Gods. 'But where are the tablets of those who perished in spite 
of their vowst' he asked." — Bacon, i^Tooum Organuvx. 

All primitive medicine, all magic, is founded on false cause. 

The history of medicine is strewn with the shipwrecks of theories de- 
pendent on false cause. The osteopath ascribes a pain, a disease syndrome of 
subluxation of a vertebrae. The homeopath believed the action of his drugs 
was due to the fact that their action is similar to the effects of the disease — 
simul svimlibus ewrantur. The humoral Iheorj* ascribed a set of symptoms to 
dislocation of the four humors which in health arc in balance: blood, phlegm, 
black bile, and yellow bile. 

But more modern examples are at hand. IfcDevitt, Dove, Dove, and 
Wright (Aim. Int. Jled. 20: 1, 1944) report on the vitamin status of a rural 
population of 600 families in Newfoundland, who, according to the report, live 
on refined foods, salt meats and fish without an adequate amount of protective 
food factors. They found in this group 233 persons w'ho had symptoms of 
vitamin B complex deficiency. The symptoms were : (3) ocxalar— photophobia, 
increased Incrimation, snow blindness; (2) digestive— cheilosis, tongue and 
mouth sore, gastrointestinal distress, epigastric pain and anorexia, fiatulence, 
constipation ; (3) cardiac— unusual awareness of heart, shortness of breath; 
(4) nervous — numbness and tingling, diminished sensation, tenderness along 
nerves, burning soles, neuritis, leg cramps; (5) constitutional — loss of weight, 
abnormal fatigue, nervousness. 

The first question any real clinician would ask about this is how these 
symptoms got to be assigned to vitamin deficiency — why not the psychoneu- 
rosesf It would be difficult to examine the members of six h\mdred families 
anywhere and not find at least two hundred persons who could complain of 
fatigue, nervousness, lacrimation, flatulence, constipation, and heart awareness. 

The history of science is strewn also with the wreckage of theories which 
depend for their validity on false cause. Of the phlogiston theory of heat 
Jfill wrote (SysUtn of Logic, Book V, chap. IV) : 

"The hjTJothesis accorded tolerably well with superficial appearances: 
the ascent of flame naturally suggests the escape of a substance; and the 
visible residuum of ashes, in bulk and weight, generally falls extremely short 
of the combustible material. The error was non-observation of an important 
portion of the actual residue; namely, the gaseous products of combustion. 
\Vhen these were at last noticed and brought into account, it appeared to be 
a universal law that all substances gain instead of lose ^yeight by combustion; 
and after the usual attempt to accommodate the old theory to the new fact by 
means of an arbitrary hypothesis (that phlogiston had the quality of positive 
levity instead of gravity), chemists were conducted to the true explanation, 
namely, that instead of a substance separated, there was, on the contrary, a 
substance absorbed." 

Irrelevant evidence is sufficiently explained by its name. It is a favorite 
argument among politicians and social philosophers. 
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“The gentleman did not argue in this way four years ago.” 

What of itT The gentlemen may have changed hb mind, which might be 
an improvement. The argument b irrclc\'ant to the question whatever the 
question is. 

If you have a bad brief — abuse the plaintiff's attorney. 

But it abo appears in medical thinking. 

“The tissue response to the invasion of bacteria is a proliferation of body 
cells. The characteristic of a neoplasm b the proliferation of body cells. There- 
fore we should find bacteria os the cause of neoplasm.” There arc several fal- 
lacies in this, but one is certainly that the reaction of bodily celb to bacterial 
infection b irrelevant to the cause of neoplasms. 

Neolecied aspect seems superficially the same but b quite different from 
irrelevant evidence. In an argument from irrelevant evidence, you may say 
that all the evidence you bring is quite true, but it has nothing to do with the 
case. You say — ^“Evolution cannot be true. The great Agassiz did not believe 
in it. No one ever saw anything evolve. It is not compatible with revealed 
religion.” I say — All these statements are true, but what of it? They have 
nothing to do with the case. 

Neglected aspect is a form of reasoning in which every argument ad* 
vanced to support the thesis is true but the reasoner neglects all the arguments' 
that do not support the thesis. 

Example: “In this town prohibition threw 5,000 people out of work: 
deprived 2,000 landlords of their tenants; deprived the town of $300,000.00 in 
excise and properly taxes ; depreciated the rental value of $5,000,000.00 worth 
of property: drove several millions of dollars of capital elsewhere which 
would have been invested here. Could the case for amendment be any 
stronger?” It is not necessary to supply the reader with the neglected aspects. 

Jledical example : Dr. Jlarcus A. Knipp (J. A. JI. A, 119 : 1475, August 29, 
1942), reported on the incidence of nutritional and vitamin deficiency in pa- 
tients entering Stanford University Hospital. He found about a hundred 
patients who were taking inadequate diets. Of these 11.4 per cent showed 
definite signs of vitamin deficiency. All right, what about the other 88.6 per 
cent of people who were on an inadequate diet, but showed no vitamin de- 
ficiency? Why does an inadequate diet work one way eleven times and 
another way 83 times? When such questions arise in tho mind of the reader, 
ho wonders >vbcther the survey amounts to anj'thing — whether the patients 
really had inadequate diets and whelher the symptoms noted were really in- 
dicative of vitamin deficiency. 

Hypothesis contrary to fact. Any eliain of reasoning which depends on 
what would happen or what has happened, if something u-cre the case u-hich is 
not the case, is false because it cmploj's hypothesis contrarj’ to fact. Or one may 
reason on the basb of an hypothesb about which nobody knows any data. For 
instance, from Karl Pearson ; 

“Suppose a man were to travel away from the earth with a velocity greater 
than that of light. Clearly all natural processes and all history W'ould be 
reversed for him. ilen would enter life by death, would grow younger, and 
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would leave it finally by birth. Complex types of life would grow simpler, 
evolution would be rever-sed, and the earth growing hotter and hotter would 
at last become nebulous.” 

There is a fallacy which did not appear in Aristotle, Hill, or any of the 
classic logicians. It was pointed out in Castell's College, Logic. He called it 
‘poisoning the wells. Cardinal Newman wrote his “Apologia pro Vita Mea” in 
reply to Charles Kingslej'’s statement that truth did not possess the highest 
value for a Roman Catholic priest : That some things were prized above truth. 
Newman protested that such a statement made it iiUpossible for an opponent 
to state his case. How could Kewunan prove to Kingsley that truth did not 
have the highest value for him when Kingsley’s premise was that being a 
Catholic priest, it didn’t; Kingsley’s argument hamstning his opponent. New- 
man called this “poisoning the wells.” 

Slodem medicine is saturated with a doctrine which in the same way ham- 
strings any attempt to refute it by reason or argumentation — the doctrine of 
psychoanalysis. The psychoanalysts say that our actions and beliefs are de- 
pendent upon events that we may have thrust into our subconscious and for- 
gotten. And if an opponent argues that such is not the case, the psycho- 
analysts say he says that because he has forgotten and thrust into the sub- 
conscious the experiences that would prove it to him. As Professor Heidbreder 
says in Seven Psychologies, “At the threshold of any attempt to evaluate the 
doctrine of psychoanalysis is a curious and significant difficulty. If the theory 
be true then the prosaic business of considering pros and eons may itself be 
an expression of tinconscious motives, and any objections that arise to a critic’s 
attention may be unconscious defenses against unwelcome revelations. In that 
case the objections themselves constitute evidence of the system's essential 
rightness: for their occurrence means that the critic finds the import of psy- 
choanalysis objeetional and is protecting himself in theTnanner predicted in 
the theory. To be more specific, if the critic rejects the theory. in its entirety 
he may be acting in self-defense. If he is friendly toward the theory as a 
whole, reserving his objections for one or two points, he may be employing 
simply a subtle defense, attempting to protect his most sensitive wounds” 
[i.e., suppose he objects to the mother fixation — Oedipus — complex part of the 
doctrine] “by conceding points that do not greatly concern him. Even if he 
gives good reasons for the stand he takes, he can never be sure he is not 
rationalizing ; because bis motives may be deep in his unconscious.” 

Peiitio principii is begging the question. An argument must not move iu a 
circle. Aristotle's example was: '^Good is that of which a good man approves 
and a good man is one who approves of that which is good.” 

Another: “Whatever is said by Joseph Smith is true because the Book of 
Iformon states that Joseph Smith is a prophet: and what the Book of Jformon 
states is true on the grounds that Smith received it from God: and that Smith 
received it from God on the grounds that he (Smith) says so.” 

This woman’s symptoms are due to enlarged thyroid because she has en- 
larged thyroid and she has these ^jrmptoms. 
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Non-sequtlttr a fallae.i- in inference. It is the povl-fioc, ciyo propter hoc 
principle — after which therefore because of which. "We have analyzed under 
evaluation of evidence the necessity of examining and fortifying the strength 
of the agent so there can be no donbt that it is the cause of the effect. Such 
pains every scientific mind will take to avoid a non-sequitur. 

Probanda and the Kature of Proof 

Mill’s Canon satisfied the intellectual needs of logicians in science for 
nearly half a century. But any scientist, any physician or diagnostician, must 
be conscious of a feeling of inadequacy in using them. Are these, then, the 
only processes of reasoning I go through in thinking about a scientific prob- 
lem? That is the question he inevitably asks himself. He will almost cer- 
tainly formulate his skepticism by realizing that there are two forms, or kinds, 
or methods of thinking which he uses every day and which are not accounted 
for by Aristotle’s definitions and dwluctions, or by the canons of inductive 
reasoning as laid down by Mill. 

One is the use of the Imagination. The scientist has always employed 
hypothesis and theorem to furnish a scaffolding for his experiments and 
observat!on.s. 

The other is the calculation of probability. The syllogism of Aristotle 
and the canons of Mill alike atm at certainty. They seem to imply that cveiy 
problem is capable of being solved in a definitely positive or a definitely nega- 
tive manner. The diagnostician, of all people, realizes from his earliest ex- 
periences that no such goal is attained or attainable in a large proportion of 
Ills problems. Is it possible to formulate some mies of probable inference? 

These questions were by no means ignored by professional logicians. The 
morning star of the “new logic” was probably Johann Friederich Ilerbart, 
whose I/auplpunkle der Logik was published in 180S, and Psychologie ah lVt«- 
senschaft (Psychology as Knowledge) in 1824-1825. His influence was consid- 
erable on F. H. Bradley, who, in a work The Principles of Logic, the first edition 
of which was published in 1883, opened the minds of English-speaking readers 
to the inadequacies of Aristotle, Mill, etc. Karl Pearson’s Grammar of Science 
(1892) and F. C. S. Schiller’s Formal Logic (1912) are brilliant and vocative 
expressions of the same line of thought. In the field of probability the modern 
.scientific logician recognizes his indebtedness to Laplace {Theorie anahjtique des 
probabilities, 1812), to C. S. Pierce (A Theory of Probable Inference, 1883), 
to II. Poincare (C'ofci/1 de* probahUts, 1893-3894), and to J. Jf. Keynes (A 
Treatise on Probability, 1921), 

The concern of the new logic of the twentieth century may be said in 
general to have been with the nature of proof. Aristotle and, to a less extent. 
Mill, would seem, as far as we can interpret them, to assume that, by the 
application of the proper rules, it is possible for us to arrive at certainty. The 
new logic is at pains to analyze the elements that enter into proof and to con- 
clude that there arc very few things in the world of which wc can be abso- 
lutely certain. 
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It will, I hope, come as a surprise to my rcaclei-s that each of us goes 
through life confidently planning on the certain occurrences, which confidences 
rest on pure assumptions. Professor Broad goes so far as to say it is a 
“public scandal.” Let me take yon through a t}*pical day. You get up in 
the morning, dress and go into the kitchen, put on the coffee with certain 
expectancy that the water will boil at a temperature of 212° F. This is not 
certain to happen; it is an assumption, resting on a generalization (vide 
infra). You go to the hospital and you find a patient whom you have never 
seen, whom you assume is who he tells you he is, named Gideon Ileliogubalus, 
•who has a broken bone, which yon assume he received under such-and-such 
circnmstances, and which j’ou proceed to reduce according to certain rules in 
the expectation that it will heal, all of -wMeh constitute not certainties at all 
but reasonable assumptions based on hypothesis (vide infra) . 

After his assurances yon confidently expect that he will compensate you 
ade<luatc]y, and with this compensation you will pay the butcher, which is 
not a certainty but an evaluation (vide infra). After your day is over, as a 
preliminary to retiring, provided your early training has been gentle, you 
addre.ss a few tlianks and hopes to a deity for whose existence I am very firm 
though reluctant in telling you there is no proof whatever, except as it rests 
on a p\we theorem (vide infra). 

You, however, have to act as if all these assumptions were certainties and 
so for practical pui-poses they turn out to be. Your life is successful only on 
the basis of the reliability of these assumptions. The diagnostician Is in the 
same position. He perhaps can never, on the basis of strict metaphysical logic, 
prove his diagnosis, until the matter comes to autopsy and not always then. 
Certainly by then it is too late for therapeutics, and in this life diagnosis is 
valuable merely as a preliminary to therapeutics. So he must restrain his 
intellectual skepticisms and proceed practically on the assumption that his 
diagnosis, subject to the entrance into the problem of new data, is quite valid 
and furnishes the basis for his treatment. 

It may be argued that the practical diagnostician has no need to acquaint 
himself unth these metaphysical and somewhat nebulous niceties of the newer 
logic; that the older solid methods of deductive and inductive logic quite 
suffice him. To a considerable extent I agree with that judgment. Still, one 
may have reservations. A free man will demand to know all the grounds for 
his convictions or hesitations. Besides in the purely practical realm, as wc 
all know only too well, many a case confronts us in which we arc certain of 
the diagnosis. Practical reasoning then comes down to the balance of prob- 
abilities. And this is pre-eminently the realm of the new logic. I will, there- 
fore, review the subject of probanda. 

A probandum is a propo.sition to be proved. There are different kinds of 
probanda. They fall into a fe%v categories, each of which is best approached 
by one of the methods to determine the nature of proof— hypothesis, generali- 
zation, theorem, evaluation. 

Aa Hypothesis is an informed theory of causation. In less stilted language 
it is a shrew guess. It is a theory by the very nature of the term, not a eon- 
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viction of certainty. But it has not been arrived at in the scientific mind 
without some observed and proved facts to go on — that is why I say informed. 
The three most famous hjTOthcses of natural science are the nebular liypothesis, 
the doctrine of evolution, and the atomic theor}’. None of them probably can 
ever be definitely proved by human ob.servation, yet each is supported by a 
set of facts which lead toward the final formulation. They arc very useful 
to scientists because in practice they work. They explain things. Probably 
for that reason more than for any other scientists regard them "with what 
amounts to conviction. Yet in our own day and experience, in each new facts 
have been brought fonvard which have made us revise, to some extent, our 
conceptions of exactly how they operate. That scientists have been able rap- 
idly and easily to accept these new’ conceptions show's that they do not attain 
to the dignity of laws. 

An hypothesis is supported by a series of facts or phenomena, more or 
less related hut entirely different, which converge to the formulation of the 
hypothesis. It may be represented diagtammalically thus ; 

Jl — (the probandum) 
t 

A B C D E — (the evidence) 

■\Vc may illustrate an hypothesis by referring to the Ptolemaic and Coper- 
nican theories of the universe. For over a thousand years men lived by the 
Ptolemaic theory that the earth was the center of the uni^er8e. They told 
time by it, they calculated the seasons, they regulated their lives by it. For 
the last four hundred years they have succeeded equally with the Copernioan 
theory that the sun is the center of the solar system. In the great scientific 
JIuseum at JInnich yon can, or at least you once could, go into a planetarium 
showing the skies and the movements of the sun, moon, and planets eomstructed 
on the Ptolemaic model. And then you could go into a planetarium sliowdng 
the same things on the Copernican model. "W'c accept the Copernican system 
only because it explains a few more phenomena than the Ptolemaic system. 

There arc four major phenomena which are explained as well by the 
Ptolemaic as by tbe Copernican systems. The succession of day and night, 
indeed, to our untrained senses is better explained by the idea that the sun 
revolves around the earth, than that (he earth revolves on its axis. The suc- 
cession of the Roasoms can be explained by a^ssuming that the sun revolves 
around the earth in a sort of spiral so as to be a little farther north on each 
succeeding day from December to June, and a little farther south each suc- 
ceeding day from June to December. It is in fact as easy to believe as that 
the earth tips on its axis. Eclipses and changes of the moon are also under- 
standable on the Ptolemaic theory. 

There arc, however, seven ]»henorocna — tides, the motions of the planets 
with respect to the fixed stars, the fact that a weight dropped from a great 
height falls a little to tbe east of vertical, the fact that a pendulum changes 
its plane of vibration and a gjToscopc its axis of rotation, that the equatorial 
diameter of the earth is greater than the polar diameter, and the location of 
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certain constellations at different periods of tlie year — that can be explained 
only on the Coperiuean theory. For such reasons astronomers accepted the 
Copernican over the Ptolemaic hypothesis. 

An hypothesis, therefore, gain in credibility, in certainty, as it explains 
more phenomena, or explains them better. 

It is obrious that the diagnostician must take into account these principles 
of hypothetical reasoning. It is only the t 3 rTo or the ignoramus who regards 
all his diagnoses as certainties: in most instances, in all complicated instances, 
the most valid conclusion at which we can arrive is a probable hypothesis. 

And this brings us one of the basically fundamental problems in human 
reasoning — the role of probability. 

What the problem involves in effect is — ^what is the nature of proof? 

In order to introduce the subject of probability I shall take an example 
entirely outside the realm of mcdicine. 

ilr. Weber left borne, stating that he was going to a near-by town on busi- 
ness. The day on which he was to have returned, the train ivas wrecked. 
Neither Jlr. Weber nor his remains were discovered in the wreckage. He did 
not return home. Sirs. Weber instituted a claim for his insurance on these 
grounds ; 

1. A friend saw Jtr. Weber in the town to which he said he was going 
and from which the train which was weeked left. 

2. The ticket agent saw Sir. Weber board the train in question. 

3. A banker friend who liad been on the train, but got off before the wreck 
occurred, saw Mr. "Weber on the train. ^ 

4. A bunch of keys found in the wreck was recognized as Mr. "Weber’s 
by his wife. 

5. One of the keys fitted a lock in their bouse: another fitted the front 
door; a third fitted their clothes closet. 

6. A locksmith s^vore he had made one of those keys for Mr. Weber, 

The insurance company was about to settie the claim when *Mr. Weber 

turned up. 

Let us analyze this situation because it is fundamentally important for 
the points we are trying to make. Its analogy to many diagnostic problems 
is self-evident. 

First, let us keep clearly in mind that the evidence is attempting to prove 
an hypothesis. ’ And also keep clearly in mind what the hypothesis is — that 
Sir. Weber perished in the uTeck, The hypothesis and the six points of eil- 
dence can be diagrammed, as for any hypothesis, as on page 38. In argu- 
ment it too often happens that what we are trying to prove is not stated 
clearly or kept clearly in mind. It is the duty of the logician to hold every- 
one to the point. 

Second, after the case was solved by the return of ilr. Weber and the 
hypothesis was shown to be untenable, the pieces of evidence were just as 
true, just as much facts, as ivhen they were used as evidence to converge on 
the hypothesis. They were simply seen to have another explanation. I think 
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everyone will agree that this is an extremely important conception for the 
diagnostician to keep in mind when he is dealing with the data oi a compli- 
cated or obscure case. 

Third, note that every piece of evidence that was brought forward 
strengthened the others. The fact that Mr. Weber was recognized in the 
town from which the train departed was of some value. That the ticket taker 
recognized him when he got on the train w’as more, but can be easily explained 
away on the grounds of mistaken identity. But that the banker recognized 
him on the train Is not only stronger evidence than the other two, but strengthens 
them. The finding of the keys and their identification would seem final to us, 
had we not had the cultural advantage of studying the logic of hypothesis. 

Now the question is — when does probability get so strong that it amounts 
to certainty? Are there any standards by w’hich this can be decided? It 
would seem a priori that it would be subject to mathematical calculation. 

Let us say, for purposes of argument, that the police are looking for a 
white man who is identified as having a birthmark on his left cheek, a scar 
on the back of his right hand, and walks with a limp. Let u.s assume that 
there are 33,000,000 white adult males in the United States and that 1,000,000 
of them have a hirthmark on the left cheek. When the police pick up such 
a person, therefore, the probabilities are 33 to 1 that they have the man they 
want. But if, on further e.xamination, It Is found that the man has also a 
scar on the back of his right hand the chances arc not now doubled, but, 
assuming that there arc a thousand adult white males who have both a birth* 
mark on the loft chock and a scar on the back of the right hand, is 1,000 to 
33,000. And when it is revealed that the man apprehended also walks with 
a limp the probability of the police having the right man is raised to perhaps 
660,000 to 1. Still he might not be the right nxan; there Is always the chance 
that they have apprehended one of the others. 

There are, however, degrees of probability. Can the diagnostician reduce 
these to a mathematical calculation as to what degree of success his probable 
inference has attained? Probably not. In the case of the man wanted by the 
police we are as.suming data — the number of such men in the population — 
which we never have in the ease of a diagnostic problem. We may say, in 
general, that the degree of probability increases with the number and range 
of the evidences adduced for the hypothesis in question. J. M. Keynes, in his 
Treatise on Probabilit}/, iiowever, rejects the "frequency theory*' of probability 
RH an intrinsic properly of truth. It has, however, respectable backing by 
C. S. Pierce and Venn (see bibliography). However, I am not sure that a 
diagnostician's logical technique is improved hy an attempt to reduce his prob- 
abilities to mathematical terms. In this field logicians have been under the 
necessity of devising formulas for various problems — the operation of chance, 
as well as legal, social and the phenomena of Nature on the widest .scale — not 
strictly applicable to diagnosis. 

For instance, let us consider the operation of chance, such as in tossing a 
coin nhother it will come up beads or tails. The logician saj-s that the a priori 
or deductive method of calculating probabilities Is pos-sible on the following 



i^lu .\NI> I)IAUKOSI'< 


41 


.conditions: (1) "We jinist liiiow tlie total immber of imitualjy exclusive jillci*- 
natives, one or the other of which must happen. (2) The {Alternatives must 
be equally likely. (3) IVe must know how many of the alternatives are favor- 
able to the event concerned. The probability is then €xpres.sed by means of 
a fraction, the denominator of which gives the total number of equally likelj’ 
alternative.^, while the numerator gives the number of alternative.s which are 
favorable to the event in question. The fonnula is : 

p=f/t 

p=probahinty 

f=number of favorable alternatives 

t»=total number of equally likely alternatives 

But I cannot see where this is applicable to a diagnostic problem. 

The nearest approach to a formula which would apply to diagnostic prob- 
lems are these ; 

To find the alteraative occMmeftcc of two events: 

a. ’When the events are mutually exclusive, add the separate prob- 
abilities — 

P<1(A + B)— PdA + PdB 

Where P is the probability, <l the data, and A and B arc the alter- 
native events or occurrences (or diagnoses) . 

b. MTien neither event excludes the other. Add the separate probabil- 
ities and from this sum subtract the piobahility of the combined 
occurrence of the two events: 

Pd (A + B)— PdA-t-PdB-^PdAB 
Obviously tlie difficulty in the use of those formulae for the diag- 
nostician is the impossibility of assessing d. 

We must note a final eonsideration in the logic of proof: one divergent 
• fact can disprove an hypothesis no matter how many convergent facts tend 
to prove it. When Sir. Weber returned, that disproof shattered the whole web 
of evidence-hypothesis relationship set up prexiously. Science is basically 
empirical in its results, although its method may be experimental and induc- 
tive, A fact remains a fact, not a probandum. The greatest tragedy on earth 
for Huxley was a beautiful hypothesis killed by an ugly little fact. 

We are now in a position to gain some insight as to the nature of what 
Professor Eaton calls this mystifying probability relation. Probability is not 
subjective as Hume thought. It ha.s nothing to do with the strength of belief. 
There are persons who believe very strongly in the existence of the Devil, 
although the evidence for his existence is slight. The fervency of their belief 
does not add to the probability of the evideuce. The notion of probability is, 
as Keynes pointed out so clearly, strictly a relative one. "No hypothesis has 
any probability in itself: only in relation to the facts for which it accounts. 
To say that one hypothesis is inherently more probable than another is mean- 
ingless. Probable always means in relation to such and such evidence. Hence, 
if the evidence changes, the probability changes. As 3Ir. Keynes observes, 
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probability is a function of evidence as the area of a circle is a function of 
its diameter" (Castell). Probability is not comparable to truth, for it is not 
an intrinsic property of propositions. Probability does not exist in vacuo. 
"Thus," says Keynes, “when in ordinary speech we name some opinion as 
probable without further qualification, the phrase is generally elliptical. We 
mean that it is probable when certain considerations, implicitly or explicitly 
present to our minds at that moment, are taken into account. We use the 
word for the sake of shortness, just as we speak of a place as being throe 
miles distant, when we mean three miles distant from where we are then situ- 
ated, or from some starting point to which we tacitly refer. No proposition 
is in itself either probable or improbable, just as no place can be intrinsically 
distant; and the probability of the same statement varies with the evidence 
presented, which is, as it were, its origin of reference. . . . Reflection will 
show," continues Keynes, “that this account harmonizes with familiar ex- 
perience. There is nothing novel in the supposition that the probability of a 
theory turns upon the evidence by which it is supported; and it is common 
to assert that an opinion was probable on the evidence at first to hand, hut 
on further information was untenable. As our knowledge or our hypothesis 
changes, our conclusions have new probabilities, not in themselves, but rela- 
tively to these new premises." 

In order to sum up and apply such insight as we have gained into this 
probability relation, let us take as illustration an example strictly in the field 
of diagnosis. The instance is one that could easily be a part of any clinician’s 
everyday experience: 

A man, aged 55 years, has been seized quite suddenly in the midst of 
previous good health with epigastric discomfort, culminating at the end of a 
few weeks in an episode of collapse with vomiting of blood. On examination, 
tenderness and an indefinite mass is found in the epigastrium. lie has lost 
considerable weight. He looks cachectic. A lymph node is found on the left 
side of the neck just above the clavicle (Virchow’s node). 

The diagnostic hypothesis is carcinoma of the stomach. 

The first piece of evidence towards that hypothesis is the man’s age and 
suddenness of onset of the illness. Let us, for the sake of argument, give that 
the value of 1. 

The second piece of evidence is the hematemesis. IIow far does that raise 
the value of the prohabilityl Well, there arc certainly other possibilities than 
carcinoma to explain that. Let ns say it raises it to 2. 

The addition of the mass in the epigastrium woxtld certainly do more than 
raise the probability one point. It would at least double it, so the probability 
now has the value of 4. 

The loss of weight and evidence of cachexia would certainly raise the 
probability to 5 points. 

Now what about that lymph node? That, by experience, is pretty positive 
for carcinoma. It should have enough weight to require us to square the 5 
points wc have and raise the probability to 25. 

Now when does probability merge into certainty? The answer is — never. 



ixtaic AND DIAGNOSIS 


43 


The exploratory Japaratomy in this hypothetical ease showed a perforated 
gastric ulcer. The epigastric mass was omentum attached to the perforated 
pyloric region, etc. The lymph node was inflammatory. 

I turn the consideration of this case over to the speculative reflection of 
the philosophic diagnostician. 

Generalizations. — Now let us gel back to that day of yours, which we 
described in the introductory portion of this subject on page 37, and your 
certainty that the water for your coffee will boil at 212“ P. The only reason 
for your confidence in that eventuality is that it always has. It is a generali- 
zation. The evidence for a generalization differs from that for an hypothesis 
in that whereas every piece of evidence for an hj'pothesis is different in nature 
from the others, the evidences for a generalization are all exactly the same. 
Tour evidence that the water is going to boll is that it boiled yesterday, and 
the day before, in New York, Chicago, London, etc., etc. 

The formula for a generalization then is: 

G — (the probandum) 

/t t’v 

AAA A — (the evidence) 

The evidence for a generalization is always a repetition of particular 
instances. 

For instance, the only reason you accept the statement that s person with 
tuberculosis has a body temperature above normal is that every patient who 
had a proved tuberculosis has had, some time in the course of his illness, a 
temperature above normal. To that extent, when found it is a strong piece 
of evidence in favor of tuberculosis, other things being equal. But there is 
no inherent reason why tuberculosis should be accompanied by a fever. Oh! 
I know explanations have been attempted. It is due to increased cell ac- 
tivity-well, then, why doesn't the average patient with sarcoma have elevated 
temperature! It is due to the absorption of toxins — then why doesn't a 
patient absorbing digitalis run an increased temperature? I am aware that 
many researches have been accomplished which partly explain the phenome- 
non, but they do so only by analogy. The real explanation still escapes us. 
^^hen wehave it, the BtatcmeTrt,**Yatients'wi\h ttibcTtmltJsisiitive iever,” wiil 
be taken out of the plane of a generalization and made into a Jaw. 

Such considerations should not be interpreted as implying that generali- 
zations are not valuable. They are, indeed, among the soundest parts of our 
mental processes. “Probability,” as Bishop Butler said, “is the verj' guide 
of life.” We could not get along in either life or diagnosis without the daily 
use of the great fundamental generalizations. But it is well to recognize 
them for what they are, and to see that it is very easy for a thinker to fall 
into the habit of hasty generalization; “Gentlemen prefer blondes” is, of 
course, the horrible example, but “Fatigue is due to lack of vitamins” is 
equally horrible. Not that such a habit necessarily results in failure in life; 

I have known very successful and prosperous practitioners whose whole career 
has consisted in moving from one hasty generalization to another. In 1900 
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it was “Strychnine is good for neurasthenia’'; in 1910 it was “A redundant 
caecum results in intestinal stasis and chronic fatigue.’’ In 1915 it was 
“Vagotonia (or sympathicotonia) is the root of all evil.’’ Later, it was cn- 
docrines, and later allergy, and later Titamins. Slind you, 1 am not saying 
these are false doctrines, only that they result in hasty generalizations Thej 
are the pitfalls of the faddist. 

This leads us to the consideration that in practical life we hare to use 
generalizations of different degrees of probability: 

The primary generalizations are those to which no exception has ever been 
noted — all men arc mortal, all water freeze at zero centigrade — but uhich 
are not necessarily and by their very nature invariable. We can image, indeed 
man always has imagined, immortal men: nor would it lake a great fundamental 
readjustment of the universe to produce some. 

One can also imagine IT,0 which would not freeze at zero centigrade. The 
scientific romances of Jlr. II. Q. Wells are nearly all based upon the imagina- 
tive supposition that some familiar generalization has found an exception. 

Statistical generalizations, or proportional generalization. The principle 
of reasoning here is that you have a group of A which are all alike on n gen- 
eral basb, but differ in certain particulars. A certain proportion of A’s are B’s. 
“A certain proportion of men are uhite,” is a proportional or statistical 
generalization. 

Obviously the way you arrive, the mental process you go through in ar- 
riving at a proportional generalization, is exactly the same as that in arriving 
at a primary generalization. It is a process of enumeration. But while in life 
we pick up our primary useful generalizations quite effortlessly, and absorb 
them early in our careers, it requires deliberate intention to formulate a pro> 
portional generalization. In fact, we must have o plan and an objective, if 
not an answer, in view. 

That probably accounts for the bad reputation proportional generaliza- 
tions have, as embodied in the adage about lies, damn lies, and statistics. But 
if a statistician tries to twist bis proportional generalization to prove a point 
which he has already provisionally established, he is no statistician. 

Statistics constitute a very vahuibic discipline and represent an extremely 
useful set of data in all branches of the practice of medicine, diagnosis as 
well as therapeutics. Of course, the datum with which we, as doctors, are 
dealing is a unit, an individual — one sick human being — and he may fall out- 
side the realm of any proportional generalization, but when he does, the gen- 
eralization is ver}' useful. And one of the liope.s of piacticnl scientific medi- 
cine is that we may gather enough reliable statistical generalizations to cover 
all cases. 

The second part of this book is an attempt to gather as many scl.s of sta- 
tistical generalizations about the subject of symptoms as possible. 

And in the other chapters I have kept in mind the desirability of doing 
the same serrice for physical signs and laboratory data. 

FunctfonflZ generalizations resemble, to a certain extent, proportional gen- 
eralizations, but on olose examination it will be seen that they are genuinely 
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different. The basic model of the proportional generalization is that a certain 
proportion of A’s are B’s. The functional generalization states that A varies 
with variations in B. 

Examples of functional generalizations are : 

Atmospheric pressure varies with distance from the earth's surface. 

Rate of rent varies with density of population. 

Systolic heart murmurs are adjudged functional or organic in respect 
to the absence, presence, or amount of cardiac hypertrophy. 

The pain of a neoplasm varies with its impingement on sensory nerve 
endings. 

Both statistical generalizations and functional generalizations are just as 
valid, as vigorous, and as inclusive as primary generalizations. 

Myxedema affects women more often than men — a statistical gen- 
eralization. 

Gravitational pull varies with maxs — a functional gcneralizatjon. 

Water boils at 212° P.—a primary generalization. 

All ate true and equally true. 

Neither statistical nor functional generalizations need be expressed in 
numerical or mathematical form. 

“Myxedema affects women more often than men," is just as true a state- 
ment as, "Myxedema affect.s women four times as often as men.” 

Proving a Oeneralizatiou. — It is obvious that while we depend upon the 
validity of generalization.^ for nearly every important calculation of our acts 
in our daily life, there is no other division of our thinking that is so entirely 
vulnerable. We may feel fairly safe in the conduct of our regular habitual 
plan of living in depending on the generalization — “Water boils at 212° F. 
(100° C.),” but we recognize immediately that another generalization and one 
on which we also depend for daily comfort — ^“Tbe streetcar stops at that 
comer every morning at 8;32 just in time to get me to my office,” is literally 
reeking with uncertainty. But, as a matter of fact, so apparently dependable 
a generalization as that about the water is, if analyzed with extreme critical 
judgment, almost equally undependable. This is what Professor Broad ven- 
tured to call a “public scandal.”" ‘^Nearly all scientific laws are generaliza- 
tions and the paradox is that the probability attaching to any generalization, 
no matter how much evidence has been piled up fbr it, is vanishingly small. 
It is indeed a serious matter. What it comes to is that any generalization, 
.siJcli as All men are mortal and All crows are black, has only an indefinitely 
small amount of probability.” (Castell’s College Zogic.) 

The evidence for such statements has been developed at great length in 
the texts on logic, but I will not attempt to go into it here, because it has 
only a remote application to the practice of diagnosis. But the philosophical 
diagnostician should recognize, becau.se he is eonsfantly using generalizations, 
that this spectre sits at the board. 
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Theorems . — A theorem is n proposition which states that something is 
necos-sarily the case. 

Examples of theorems arc : 

The angles at the ha,se of an isosceles triangle are equal. 

The evidence for a theorem is always a set of axioms and from these the 
theorem is derived by a process of rigid deductions. 

Theorems are not used to any extent in the practical everyday working 
out of diagnostic problems. 

Evaluations differ from every other form of probanda in that the essen- 
tial feature under consideration is not the actual validity of a proposition but 
its value or comparative usefulness or importance. 

Ethics and aesthetias are the fields in which the abstract philosopher most 
often employs evaluations. “It is better to be honest than to be rich,” is an 
ethical evaluation. “This picture is more beautiful than that one,” is aesthetic 
evaluation. 

Since it is my judgment that evaluations are very important for the diag- 
nostician, let us analyze these. In the first place, the statement, “It is better 
to be honest than to be rich,” makes no statement as to whether it is good to 
be honest or good to be rich. It assumes that both of these are true. Cut it 
states that if a choice were to be made, being honest is better. It does not 
even say that a man cannot be both at the same time. But it states that in 
that moment when, though both honest and rich, he is honest or, let us say, 
hLs honesty is in the ascendency, It is better. What “better” means is obvi- 
ously a large question. 

Now, to continue the nnab'sis, tins evaluation is largely emotional. This 
becomes clear when we leave the ethical and turn to the aestbetle question, 
“Why is this picture more beautiful than that one to nicf” Obviously the 
judgment is largely instinctive: it depends to a certain extent upon the rods 
and cones in my retina. It is not coldly intellectual. True, it can be to a 
certain. extent educated. If he explained something about Giotto and what 
he was trying to do, the conditions of life when he .worked, a fair-minded 
person could be made to sec that one of his saints is more beautiful than the 
chromo on a calendar. Or in Jlark Twain’s phrase, he gue.ssed classical music 
is not as bad as it sounds. 

In our evaluation in diagnosis, however, wc have no such judgment to 
make as those just suggested. "Wc use exalnation after the data about a 
patient have been accumulatcil and wc are trying to make a summary of the 
ease. The evaluation we make is something like this: “In this particular case 
the fever is a more important symptom than the rapid pulse.” 

Professor Castell, in his textbook on logic, which is the only place where 
I find a clear discussion of evaluations, saj-s that he does not understand what 
kind of a probandum an evaluation is. lie writes: “Is it an hypothesis, prob- 
able upon a variety of facts for which it accounts as, c.g., Mr. IVcbcr perished 
tn the train wreck was probable upon the facts for which it accounted? If so, 
what are the convergent facts? If not, is it a gencraliralion, probable upon an 
argument from instances ns, c.g., Att tnen are mortal is probable upon the in- 
stances which it covers! If so, what are the instances! If not, is it a theorem 
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dcducible from a set of primitives as, e.g., opposite angles formed hj intersecting 
straight lines are eqxial is dcducible from the primitives of Euclidian geometry? 
If so, -what are the primitives? If not, if it is like more of these probanda, 
vrhat then is its peculiar logical status? AVhat is the rationale of these pri- 
mary evaluations? That is, if reason explores them, what does reason find!” 
And be concludes that he can fominlate no relationale for an evaluation. 
G. E. Jloore, in liis treatise on ethics, says, bluntly, "No relevant evidence 
whatever can be adduced by which alone any ethical proposition can be proved 
or disproved: from no other truth except thcmselve.s alone can it be inferred 
that they are cither true or false.** 

But these scholars are dealing with, or thinking of, ethical and aesthetic 
judgments. I submit that the diagnostician’s evaluation, “In this particular 
patient the fever is more important than the rapid pulse in summarizing the 
disease picture in order to attempt to arrive at a diagnosis,” is of a somewhat 
different order and I believe we can attempt a formulation of how to test 
its validity. 

The Judgment "more important” implies something that is not in "more 
beautiful” ("this picture is more boaiitifnl than that one”). It implies an 
end in view. If it is more important, it is more important for some purpose, 
the purpose being, of course, a step in arriidng at a diagnosis. 

It also implies a study of experience. There is no experience postulated 
or involved in "this picture is more beautiful than that one/* although there 
may be in is better to be honest than to be rich.” IVliat is the content 
of the experience by which I make the evaluation "fever is more important 
than rapid pulse”? First, I do it on the basis of my knowledge of physiology. 
A temperature of 98.4* F. is a constant for the human body, from birth to old 
age, year in and year out, through the entire twenty-four hours, with such 
slight deviations as are kno\vn and do not fall within the definition of the 
term fever. A rise of even one degree ha.s had definite significance in my 
experience in every case in which I have studied it completely. It may mean 
bacterial invasion or a neoplastic growth, the first possibility being overwhelm- 
ingly in the statistical preponderance. A fever almost never means nothing. 
A rapid pnl.se, on the contrary, while it may go 'with any of the things which 
cause fever, may also occur in purely nervous states. In any group of a 
hundred normal individuals you are almost certain to find two or three who 
have always had a constantly rapid pulse. 

It is unnecessary to elaborate this thesis further. Every doctor can supply 
more reasons from instances or principles of his OAvn experience. Some might 
even disagree with the entire evaluation and Judge tha^ the rapid pulse is 
more important than the fever. But that is beside the immediate point. The 
immediate point is that we do have reasons for making this evaluation. The rea- 
sons are in our experience and can be enumerated in the form of principles 
of physiology and pathology in wbieh case the probandum takes on the aspect 
of an hypothesis, or in the form of a succession of instances all of more or 
less the same character, in that they pointed to the conclusion that this sj-mp- 
tom was important, in which case the probandum takes on the form of a general- 
ization. It might even, in some instances, taken on the form of a primitive. 
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Kurthcrinore, and this is in diagnostic thinking, uhatever it is. 

it is comparative. To say “fever is more important than rapid pulse” means 
you have made a summary of the reasons for the hypothesis, or the instances 
of the generalization for both fever and rapid pulse, and have decided that 
one outweighs the other. In making this part of the evaluation you are guided 
by the circumstances of the parffewfor ease. Other data in the case lead you 
to make the evaluation. For instance, if the thyroid were enlarged, you might 
consider the rapid pulse more important than the fever. 

I/ikc the judgment.s for all probanda then, the rules for reasoning in mak- 
ing au evaluation are not hard and fa.st. But although I know of no inclusive 
name for thorn, I submit that they partake of the nature of a comparative 
hypothesis or a comparative generalization. 

VI. Summary of Logic and Diagnosis 

The «nagnostician, in order to attain his objective, must go through a 
proces.s of reasoning. This process should be ordered Iry the discipline of 
logic, which has Vieen gradually developed by the best minds from the time of 
Plato and Aristotle to our own, and i.s still developing. 

Logic concerns itself with reasoning containing inference. Inference is 
the transition from data to eoticlnsion. 

Logic is the attempt to formulate methods of rcaRoiiinp iu order to estah' 
lish s'alidity. 

The object of a proce.ss of logical reasoning in diagnosis is not necessarily 
to establish certainly or finality but to arrive at validity. Validity in a diag- 
nostic conclusion tells you what you do know, what you can know, what you 
do not know, arid what you cannot know about the nature of the illness of 
a given person. 

1. Fandomental data. — 

Cntffjon'cs — the enumeration of conceptions. 

Definition of terms. 

Dichoiomij, or division, or .separation of term from content so that they 
can be examined. 

Fallacies of definition. — (1) Violation of the rwtuireroents of definition 
(2) Faelition. (3) Emotional thinking. 

II. Deduction is the method of logic which moves from the general to the 
particular. 

Deduction uses propositions and syllogisms. 

A proposition Consists of two terms (subject and predieale) connected hy 
a copula (verb). 

A syllogism consists of two propositions leading to a conclusion. 

Fallacies of Deduction . — The formal fallacies concern the syllogism. They 
are illicit process, undistributed middle and four tenns. 

The verbal fallacies arc accent, amphiboly, compo.sition and division, dicto 
simpUcitur, c<iu«voealion, contradictory premise, homonomy, paronjmmus terms, 
and poistininp the wells. 
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The material fallacies are accident, converse accident, false cause, irrele- 
vant thesis, irrelevant evidence, neglected aspect, hypothesis contrarj’ to fact, 
hasty generalization, ignoratio elendii. 

m. Analogy is the method of logic which moves from particular to par- 
ticular. It attempts to arrive at validity or explanation by demonstrating 
the similarity between a particular subject which is under dispute or is not 
clear and another particular subject, well known or clear. 

IV. Induction is the method of logic most used in scientific thinking, 
hence in diagnosis. Its reasoning moves from the data (phenomena) to a con- 
clusion (law, diagnosis). In doing so it observes the canon.^ of agreement, 
difference, variation, residues, and concomitant variation. 

V. Another general division of logic pertinent to diagnosis concerns the 
nature of proof. It is the attempt to elucidate the causal relationship between 
phenomena. Or to put it another way, it is the attempt to reduce so far as 
possible with consistent thinking, probability to certainty. It analyze.s the 
reasoning processes which lead men to formulate hypotheses, generalizations, 
theorems, and evaluations. 

The Steps in Diagnosis, the positive reasoning processes demanded in each 
one, and the logical pitfalls, or fallacies, to be assessed in each one, are as 
follows: 

I. AccTjiiUL.vTiON’ OF Data obout thc individual patient— history, physical 
examination, laboratorj* examinations. 

A. Constmclive reasontnf; processes involved ; 

(1) Trained sense perception — obser\’ation, inspection, palpation, 
auscultation. 

(2) Definition. Accurate recording and description of findings. 

B. Desiructive reasenmgr processes, or fallacies which may lead to error 

in this step ; 

(1) Omission of important data; omission of an important part of 
the examination. 

(2) Jlisinterpretation of data; finding a sign that is not present. 

(3) Dependence on others (laboraton* workers) for important data. 
Acceptance of other’s interpretation of x-ray, electrocardio- 
gram, reading into a record something more than is there. 

II. EV.U.UATION OF Data. — Determining which sjTnptoms and signs are the 
most important, which are relevant to the diagnosis. Selecting the pathogno- 
monic phenomena in the particular case. Building up a picture, an outline, a 
cameo of the essence of the clinical situation. 

A. Consirveiive reasoning processe.s involved ; 

(1) It is essentially a process of dichotomy under the general head- 
ing of definition. 

(2) It requires judgment, based on experience and wisdom (for 
which there is no substitute in armchair reasoning). 
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B. Destrudiuc rcnsonin/y processes, or fallacies which niaj lead to error 
in this step: 

(1) Accent. Especially: 

a. OreremphasLs on some minor part of the examination — fad- 
dist interpretation, the little learning that is a dangerous 
thing. Liable to happen in any department, but perhaps 
particularly -with blood chemists. As another example, 
evaluation of the sjtnptom of fatigue by the vitaminist. 

b. Dependence on unreliabtc signs. Putting more on the sign 
than it can bear — e.g., Kronig’s isthmus, Grocco’s triangle, 
extra heart sounds, “shift to the left of leucocyte counts.” 

(2) Accident. (See page 32.) 

(3) False caase. (Sec page 32.) 

(4) Ilypotbesis contrarj' to fact. (See page 34.) 

(5) Hasty gcncraliration. (See page 43.) 

III. Preparation for Doterential Dugnosis.— C ompiling a list of all the 
pathologic conditions which could by any possibility explain the sumn\aT>’ of the 
evaluation of sj'mptoms and signs made under step IT. 

A. Constructive reasoning process involved — statistical or proportional 
genoralization. Part II of this rrork furnishes a statistical evalua- 
tion o! sjTnptoTTis. The rest o£ the book is devoted to signs, placing 
them as nearly as experience makes possible on a statistical basis. 

B. Destructive reasoning processes, or fallacies, which may lead to 
error in this step. 

(1) Pactition. False pathology, such as "Chrome appendicitis 
causes chronic indigestion.” “Pns in the urine is due to cj'S- 
titis.” Vagotonia induces excessive sweating.” This is the pit- 
fall of the faddist. (See page 14.) 

(2) Emotional thinking. Forming a theory unrestrained by data. 

(3) Inadequate list of possibilities. Not thinking of enough things. 

IV, Differektial Diagnosis. — F itting the data — symptoms and signs — of 
the individual p.iticnt to a known disease pattern established by pathologj'. 

A. ConstructiiT rrojoninp processes involved; 

(1) Induction — Application of the Canons of Agreement, DiiTcr- 
cncc, Variation, and Ilesiducs. (See page 23.) 

(2) Hypotheses tind probabilities. (See page 37.) 

(3) Probable inference. 

Ik Destructive reasoning processes, or fallacies, which may lead to 
error in this step: 

(1) Fallacy of false caase. (See page 32.) 

(2) Fallacy of irrelevant evidence. (See page 33.) 

(3) Fallacy of neglected aspect. (Sec page 34.) 
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(4) n 3 T)othesis contrary to fact. (Scepage34.) 

(5) Hnsty generalization. (See page 43.) 

(6) Ignoratio clenehi. (See page 21.) 

(7) Non-sequitur argument. (See page 36.) 

V. SuMMATio>’. — This is an optional step. With your conclusion before 
yon, test it by deductive and syllogistic reasoning. 

Reading List of Books on Logm and Scientific Method 
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Green & Co. 
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argumentative literature. 

Eobinson, Daniel Sommer: Illastrations of the Alothods of Eeasoaing, Xenr York, 1925, 
D. Appleton-Century Co. 
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Well-planned and stimulating work. Do not let the title antagonize you. 
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1941, The Macmillan Co. 
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Chapter 2 

THE ORGANON OF DIAGNOSIS 

“The scholastic sees the world of reality with the triple eye of sense, 
reason, and faith. These organn are distinet and each in its limited sphere 
independent.” (Xew Inttrnalional Encyclopedia.) 

■\Vc will assume that the steps in diagnosis which ncre suggested in the 
last chapter have been acccptwl by you, my reader, as a sound and valid out- 
line of the mental processes which every physician goes through in making a 
diagnosis. They are; 

I. The accumulation of data. 

II. Judgment of data. Evaluation of relative importance of different 
symptoms and signs. 

in. Differential diagnosis— listing of all the diseases w'liich the specific 
case could possibly rcserahlc. 

IV. Reasoning by exclusion by the canons of agreement, difference, varia- 
tion, and residue, until the diagnostician is satisfied either that the case under 
consideration can be fitted into a definite disease category or that it way pos- 
sibly be one of two or more diseases or that its exact nature cannot be deter- 
mined. 

In the first chajitcr we considered the general mental or reasoning proc- 
esses involved in each of the steps. 

In this chapter I purpose to consider them again with .special reference to 
the more technical details and pitf.nlls (fallacies) involved. 

I. AOCUMULATIOK OF DATA 

1. The anamnesis, or hislory: The patient's recital of the symptoms and 
chrojiolog}' and pa.st illnesses. (For full outline of history record sec pp. 77-lfiG.) 

2. The physical cTaminafion of the patient’s body by means of the physi- 
cian’s senses of sight, touch, and hearing (someliwcs smell) — inspection, palpa- 
tion, percus-sion, and auscultation. (For full outline sec pp. 157-173.) 

3. Chemical and microscopic examinatioR of urine, blood, sputum, gastric 
contents, stool, etc. 

4. A'-ray riominofion, if indicated. 

5. Special procedures, such as cleetroeateltograph, basal molaholism, skin 
tests, etc., when indicated. 

C. Examinalion by specialists. 

n. JUDGftlENT OP DATA 
Judgment of Trustworthiness and Keliahllity of Data 

Obviously tbe corrcctnevs of a diagnosis must depend fiiiidnmenlally on 
the premise that the examiner has all the data, or all the cs.scntial data, that 

5S 
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nothing essential is omitted, and that the data are real and reliable. Beasons 
for failure to aceomplLsh this fundamental arc suggested ns follows: 

The data in the history constitutes perhaps the greatest stumbling block in 
this categoiy. Tliey are almost automatically unreliable because they are the 
record of events of highly emotional content to the narrator and are strained 
through his pei’sonality, and yet arc of primaiy importance. “A good historj’,” 
as the sajung is, “is the guide to projwr diagnosis.” Nothing takes more train- 
ing than to obtain a good historj'. Sfucfi depends on the questions asked. There 
are times when to let the patient have his head is fatal, other times when it 
makes the diagno.s}s. 

* Many histories are unreliable because they take on the aspect described 
by Dr. Robert Ilutchinson (Principles of Diagnosis, Brit, M, J., March 3, 1928). 

“The description of a disease hi hooks is like the description of a person 
wanted by the police, or the word-painting of scenery in a novel — it rarely 
gives us any real mental image of the thing described. As ^Montaigne says; 

“ ‘Like him who paints the sea. rocks, and heavens, and draws the model 
of a ship as he sits safe at his fahlc, but send him to sea and he know’s not 
how or where to steer, so doctors often make such a description of our maladies 
as the town crier does of a lost dog or donkey, of .such a color, such cars, etc., 
6iif bring the very (inimal before him and he knows it not for all that.’ ” 

Lack of frankness on the part of the patient, especially as to venereal dis- 
eases, is familiar to all experienced diagnosticians. “At times patients deliber- 
ately suppress facts; they may deny a history of gonorrhea, and diagnosis is 
difficult o>ving to the fact that the gonococcus may for long periods remain latent 
in the body. In two of my cases of chronic arthritis the gonococcus uus culti- 
vated from the prostatlo secretion over tirenty-three years after the original 
lesion.” — ^Dr. Julius Bumford (Brit. M. J., Peb. 22, 1D30). 

Physical Examination 

Slipshod Methods. — Nothing illustrates slipshod methods in the physical 
examination better than the Argyll-Robertson pupil. The average physician 
in a fully lighted room will cover the patient's eyes with his hand, or worse, 
press the eyelid down and then withdraw the hand and observe the pupillary 
reaction. If he does not see it very irell, he reports that it contract.s. Or if 
it is small on first inspection, be says it is fixed. And then, except the excep- 
tional examiner, he neglects the distance test entirely, especially if the patient 
has a tabetic gait. 

Finding a Sign, That Is Not Present. — ^1 believe that the most frequent and 
by all odds the most serious mistake in the physical examination is to find a 
sign that is not present. The opposite mistake — overlooking a sign that is 
present — is usually emphasized. But to find a sign when it is not there com- 
mits the diagnostician (and the patient) to far more serious consequences. 
Unnecessary operations will come to mind immediately — a phantom mass is 
found, an exploratory laparotomy follows, and nothing is found. And that, 
in the impressive language of our day, ain’t fun for anybody, patient or any- 
one else. • 
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This is, of coarse, the common error of the beginners. The sophomore 
medical student goes through a course in physical diagnosis, examines a num- 
ber of patients with heart murmurs, and then is ashed to examine and report 
on an nnkno^\•n. lie feels he must find something; it makes him look im- 
pressive. It takes courage and experience to say, “The heart is normal ” So 
he reports a murmur. 

The importance of the conse<inenees cannot he exaggerated. 

Suppose it were an applicant for life insurance, and the examiner fouml 
a heart murmur. The applicant would be unjustly denied insurance. 

Suppose the diagnostician finds rales in the apices, and a patient is to- 
moved from his business to spend a year (or .snfficient time until the diagnosi.s 
of tuberculosis is rejected) at bed rest. That is a serious consequence of find- 
ing a sign that is not there. 

Or an enlarged spleen is found and the patient undergoes a long, expen- 
sive, and potentially dangerous conrse of radiation. 

A lump is found in the breast and a perfectly innocent breast is removed. 

I used to meet frequently in consultation a colleague who had this habit 
OTCrdevclopod, I remember one woman in whom he insisted that rales were 
prc.scnt: twenty years later she is perfectly healthy and never had any treat- 
ment for tuberculosis. He vehemently and even angrily insisted on one occa- 
sion that there was an enlarged kidney, probably a hypernephroma; nobody 
else could find it. I still see this patient who, alter a number of years, still 
has his kidney, has no trouble from it, and has never had a knife laid upon him. 

I used to attend a three montls’ service, beginning October first, at a city 
Oencml liospital. Once I found 1 had inherited a patient who had Ijcen in hod 
on the service for nearly two months. lie had a fever and pain in one leg and 
hip. The diagnostic label on him was “acute rheumatic fever," arrived at 
apparently bccatisc the previous staff attendant had found a systolic murmur 
in his heart. I found no murmur and began to revise the diagnosis. The man 
had been lying there seven weeks nn«l no one had taken an x-ray picture of 
the offending hip, and no one h.nd asked for a leucoc}'te count, because the 
alleged and nonexistent murmur had closed their minds to any other possi- 
bility than acute rheumatic fever. As a matter of fact he had an osteomyelitis 
long neglected that an amputation nl the hip had to be perfonned — a fairly 
.serious consequence of finding a sign that was not there. 

Why do we make these mistakesf There are several reasons. First, I 
think, is lack of sclf-.xssuranee. There is a funny sound there — maybe it’s a 
inurnnw — l>ctter call it a murmur. The diagnostician who thinks that way docs 
not know a murmur when he hears one. Second, I suspect we are afraid somc- 
Ixxly else — one of our rival consultants — will find n sign we have missed. So we 
bent tlic rival to it by finding all the signs there arc. It takes just as much 
courage to say “no” as to say “yes.” Third, the patient leads us astray. He 
has so many symptoms that we feel ne must find sometliing to account for 
them. ‘Ls it possible for a patient to be as fatigued as this patient claims to be 
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and have no sepsis or tuberculosis? Or that agonizing pain in the abdomen- 
one hardly has the face to say that there is not only no tumor there, but not 
even any rigidity. 

This habit of finding things that are not there may bring the greatest 
humiliation to the diagnostician. "When he has found a sign, he is committed 
to something. The exploratory operation or the autopsy or time may show 
him rxp. Remember if you do not find a sign, nobody can ever prove you did: 
the sign may be there, but if you did not find it, you did not find it. But if 
you find a sign that is not there, you may be shown up any time. That is easy 
to prove. 

Omission of Important Data — Incomplete Records, Failure to Mahe a 
Thorough Examination. — This is the fault that is most often emphasized bj- 
teachers and preachers on diagnosis; but as I have said, in my experience, it 
is not so often serious as finding a sign that is not present. Of course it does 
occur and all too frequently. As an example I quote a report by Dr. James S. 
Ford (Proceedings of the National Association for the Prevention of Tuber- 
culosis, 1915) of his survey of the examinations made by a number of physi- 
cians on persons suspected of having tuberculosis- Here is a common con- 
dition for which we have four established and reliable methods of diagnosis, 
all of which should be used in every ca.se: history, physical e.vamination, x-ray 
picture, and sputum examination, and a fifth, the tuberculin test, which can be 
used with proper precautions in many cases. That the report dates back to 
1915 need not make you disregard it : such procedures still go on, 

“1. The 31 nontubereulons caves of the scries consulted 56 different 
physicians, of whom : 

“a. Thirty-seven (66 per cent) made a physical e-vamination, only one of 
these in addition making an x-ray study; 

“b. Six (10.7 per cent) e-xamined the chest and the sputum ; 

“c. Six (10.7 per cent) examined the chest, took the temperature, but 
made no sputum examination; 

“d. Four (7.1 per cent) examined the chest, took the temperature, and 
examined the sputum ; 

“e. Three (5.3 per cent) made no examination whatever. 

“2. The 148 incipient cases consulted 254 physicians, of whom 160 (62.9 
per cent) made an examination of the chest only, and 11 of these made this 
examination through the patient’s clothing. As for the remainder: 

“a. Two (0.8 per cent) took the temperature only ; 

“b. Three (1.1 per cent) examined the sputum only ; 

“c. Tvi’’enty-seven (10.7 per cent) examined the chest and sputum, but did 
not take the temperature ; 

*‘d. Fifteen (6 per. cent) examined the cbest, took the temperature, but 
did not examine the sputum; 

"e. One (0.4 per cent) took the temperature and examined the sputum, 
but made no physical examination ; 

“f. Seven (2.8 per cent) exaiuined the chest, took the temperature, and 
examined the sputum; 

“g. Thirty-nine (15.3 per cent) made no examination whatever, but 
treated ihe patients for various ailments, such as ‘run down,’ anemia, malaria, 
and ‘walking typhoid.’ 
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“Here Mc have only 3 per cent of the doctors making use of most of the 
diagnostic methods available, while over live times that mjmber made abso- 
lutely no effort to find the scat of the trouble, but, by their negligence or care- 
lessness, allowed a ease with an excellent opportunity for arrest and a return 
to normal life to go on to a far-advanced stage. 

“The figures relative to the moderately advanced and advanced cases 
are just as startling in the matter of errors of omission as arc those just 
quoted, but it will avail nothing to burden j’ou with them. TiN’c shall, however, 
give you the results of the several means of diagnosis made use of in the 1.000 
cases ns a whole. The 1,000 eases consulted 1,940 physicians, of whom 1,0^.') 
(55.1 per cent) made a physical examination only, and of this number. 151 did 
not deem it north while to have the patient .strip; 13 (0.7 per ccnt> took the 
temperature only; 14 (0.7 per cent) made a sputum examination only; 3S1 (20 
per cent) made a chest and sputum examination; 114 ((? per cent) examined 
the chest, took the temperature, 1ml made no sputum examination; 3 (0.02 
per cent) took the tempornturc and made a sputum examination, but made no 
physical examination; 133 (7 per cent) made a chest examination, took the 
temperature, and examined the sputum; 197 (10.2 per cent) made no exami- 
nation of any kind. 

“Comment on the foregoing figures is scarcely necessary. The contrast of 
133 out of 1,940 physicinn-s (7 per cent) making use of simply the fundamen- 
tals In the diagnosis of pulmonaiy tuberculosis, os against 190 men (10.2) 
uho made no examination wliatcvcr is so striking ns to he almost tinbelicvablc." 

Dr. Ilornco L. Foss {The F.hmtnt of Error fn Alnlominal Diagnosis, Phila- 
delphia Academy of Snrgerj*, March 6, 191C) wrote: 

“An investigation of the qut’Stion revealed that in making general physical 
exjuninatlons the commonest details mis.scd ran as follows : 

“Small ovarian ej'sts and other pelvic masses. 

‘ ' Small adenomata of the thyroid. 

“Snmll hyperplastic thyroids in early hyperthyroidism. 

“Kiilargcd cervical, axillary, and other lymphatic glands. 

“I’rcsystolic and other valvular murmurs. 

“Absent knee jerks. 

“Thickened seminal ve.sicles. 

“Splenic enlargements. 

“Kpiga.stric masses in carcinoma of the stomach. 

“High rectal inetastases in carcinoma of the stomach. 

“Hyc signs (in high tabes and other cord and cerebral le-sioiis). 

“.Sclerotic pallor suggesting the anemias. 

‘•'llcclal and rcetos'igmo'id ina«ses in carcinoma ol liic rcclum." 

With reference to the last item and the dictum that has been dinned into 
our cars for generations, “Always make at least a digital examination of the 
rectum,” I recall a consultation where the consultant put on a rubber glove, 
made a rectal examination, and reported there was nothing present, as he 
stripped off his glove. Another consultant rescued the glose, turned it right 
side out, and pointed to blood on the index finger. 

For years it was a fav«)ritc Imbil of the medical clinician to bring into the 
amphitheater for the benefit of the class a patient with several laparotomy 
scars, whose real trouble was the gastric crisis of tabes. 
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Dr. J. "W. Nuzura ("NeetHess Sui^ical Operations From Failure to Kecog- 
iiize Taljes Dorsalis,*' J. A. M. A. 66; 482, ]91C) found in one thousand tabetics 
that 8.7 per cent had been subjected to laparotomy. The diagno.ses in the 
order of frequency were : peptic nicer, gallstones, appendicitis, renal calculus, 
and ectopic gestation. 

Yet all the examiner has to do to avoid such mistakes is to tap the knee 
and examine the eyes. Apparently surgeons have learned to do this : u e find, 
I think, fewer of these choice multiple laparotomy-scarred victims than we 
used to. 

Still another frequently missed diagnoses was pyelitis. Dr. Arthur P. 
ByHeld (31. Clin. North America 3; 1522, 3Iay, 1920) wrote under this heading: 

“Pyelitis, with irregularly recurring pain, fever — often with chills or chilli- 
ness and sweating — due to the kinking of the ureter, with subsequently in- 
fected urine, of a low-lying kidney. \Vc have seen several instances of this 
condition in the past few months. One case was diagnosed and treated as 
malaria, the misplaced kidney having been called the spleen; the other was 
regarded as a tuberciilou.s pleurisy or a pulmonary tuberculosis. In both case.s 
the diagnosis was established to our satisfaction, at least, by thorough uro- 
logic studies and by the results of treatment (padded corsets, forced feeding, 
etc.).” 

Here all the diagnosticians had to do to avoid the diagnostic error was to 
look at the urine collected iu a conical glass. He did not need a chemical or 
microscopic test, or a centrifuged specimen — just a gross specimen in a urine 
glass. 

Omission of data may be due to tumin*/ over nn essential part of the examu 
nation to sonieotte else. Still on the subject of pyelitis I have a vivid recollection 
in my o^m experience to illustrate this. A little girl began to run a fever. 
She was taken to a hospital where all sorts of examinations were made, but 
nothing markedly abnormal was found. Finally, the otologist consultant 
thought the eardrum was sufficiently congested to warrant paracentesis. He 
said he drained pu.s — you know, blood mixed with pus. But the fever did not 
come down. Then an ear specialist was summoned from a distant city. Before 
he decided to open the mastoid be inquired into the condition of the urine. 
The laboratory had reported on five specimens — all normal. But when the 
consultant from the distant city looked at the specimen himself, he found a 
layer of pus the thickness of a fingerbreadth in the bottom of the centrifuge tube. 

Dependence on Methods That Are Intrinsically Unreliable. — This is par- 
ticularly likely to be the fault of the younger diagnostician. He reads, or is 
exposed to, an enthusiastic description of some sign, such as Groceo’s triangle, 
and works at demonstrating it and if he finds it, lays great stress on it. I have 
seen them spend more time on the triangle than on the signs over the fluid. 
And even demonstrate the triangle when no dullness is present on the contra- 
lateral side. As time goes on, the experienced diagnostician throws this lug- 
gage overboard. He wants his signs to he all wool and a yard wide. 

tVhy attempt to outline the borders of the heart by percu.<«io7i ? It cannot 
be done. Anyone who attempts it is liable to a gross error of 75 per cent. 
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This has been demonstrated over and over ngnin by the comparison of percus- 
sion markings with x-ray plates. Why then try it at all? We can locate the 
apex beat by inspection and palpation with less than 10 per cent of error. 
That is the only determination of the heart size we can make by physical diag- 
nosis. We must infer the rest or depend, such as they arc, on the x-ray find- 
ings. Let us acknowledge this and do it. 

Another instance is the use of the pcrcus.sion of Kronig’s isthmus for the 
diagnoses of tuberculosis. In the first place, not one out of a hundred men 
can ever Icam to be an accurate percussor. Not one out of a thousand can 
learn to be sufficiently accurate a prccossor to outline Kronig’s isthmus. Even 
when accurately outlined its significance is very doubtful. Yet we have tuber- 
culosis specialists solemnly hammering away in order to record this thoroughly 
unreliable fact, teaching others to do the same. As an example of the way an 
experienced diagnostician depends on nothing but dependable methods, con- 
tra.st the five diagnostic criteria Dr. Lawrason Brown set up for a diagnosis 
of tuberculosis. TIic diagnosis of tubercnlosis cannot be made, he says, unless 
some of the follosring five things arc present: 

1. Ilbtory of hemoptysis. 

2. History of pleural effusion. 

3. Tubercle bacilli in the sputum. 

4. Bales on auscultation {over a period of time) . 

5. Spots of tubercle in the .x-ray film. 

Look that list over. Esery oneof them solid to the bone. 

Think of that and think of all the fine-haired methods the average tuber* 
culosis expert dilates upon. Dr. Bro'WTi ha.s even left out temperature, history 
of loss of weight, fatigue, and cough. All those things may be deceplise. In 
physical diagnosis the only sign he depends on is the rale. That is the result 
of a long experience and the discarding of all less dependable methods. 

The same thing applies with equal force to other fields — the doubtful 
value of liver function tests, the interpretation of linear lines (the fan) on the 
x-ray plate as indicative of pulmonary tuberculosis, the nonspecifieity of skin 
tests for food hypc^sensitivencs}^ etc. 

The Litton phenomenon is another that takes up space in the textbooks, 
but none in the impe<limenla of the experienced diagnostician. 

Some specialists often think it is impressive to expatiate on the signifi- 
cance of some slight variation from normal. I quote from a review of a 
treatise on electrocardiography; 

“Tlie reviewer would take mild exception to such statcmenl.s ns, ‘The 
recognitiim of early and relatively mild changes in the myocardium maj* be, 
wc believe, greatly facilitated if the electrocardiographer pays more attention 
to minor deviations from the normal.' This is ‘heady medicine,' and tends to 
encourage those v\ ho make too mnch of too little in the interpretation of elec- 
troenrdiogranis. Anyone who fathers n liook on this .subject Ls chagrined more 
by those who sec too mnch in a tracing than by lliose who see too little.” 

Turning Over an Essential Part of the Examination to Someone Else. — 
This is vvorkitig with false data. The danger is inevitable in modern inMieine 
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when so many examinations have to be delegated to one kind of a laboratory 
or another. It is well that the modem diagnosis depends so largely on data 
that the physician must accumulate for himself — history and physical exami- 
nation. And he can look at the x-ray plat«? himself, as well as the electro- 
cardiographic records; that is what makes them so valuable. For this reason 
I think the diagnostician should make the urinalysis himself and estimate the 
hemoglobin and at least look at the gross specimen of stool, spntvim, and 
gastric contents. For the other laboratory reports he miist cultivate a healthy 
skepticism, and he should realize that it is healthy. 

As an illustration ; lly friend, the late Dr. Leroy Crummer, told me that 
he had been having his hlood diemistry done by a yoxing woman. One day his 
wife gave him a sample of silk to match at a downtown department store, and 
since the technician spent all her time matching colors, he delegated the com- 
mission to her. She returned Avith a half bolt of goods that Avas a AA'hole 
octave off in color! And Dr. Crummer had been depending on laboratory 
reports from her, reports the validity of w’hieh rested entirely on her ability 
to match colors. 


m. DIFFERENTIAL DIAGNOSIS 

Listing of all the diseases Avhich could possibly be of the nature of the 
specific case under consideration for diagnosis. 

There is perhaps no exposition that can improve the diagnostician’s c.x. 
pertness in this step in the procedure. Experience alone adds to his accom* 
plishment. The more he learns of pathology, the more autopsies he Avitnesses, 
the more surgical operations, the more clinical cases he carries through to a 
successful or unsuccessful conclusion, the more this particular part of his 
mind, the storehouse of memories, will become classified and orderly and useful. 
Such suggestions as I shall make below are necessarily sketchy and tentative. 

In making his list preparatory to the next step in diagnosis, Avhich is 
exclusion of all unlikely candidates, he strives for tAvo ideals: (1) complete- 
ness and (2) reality. 

AH the mistakes Avhich are made in this step arise from either incomplete- 
ness (“not thinking of enough things”), or the habit of indulging in mytho- 
}ogiea2 abstractions' instead of real paibologyr. 

How to guard against incompleteness I do not knoAv. But I do know 
that, in my judgment, the most brilliant diagnosticians of my acqAiaintance 
are the ones who do remember and consider the most possibilities. Even 
remote ones should be brought up, even though they may be immediately 
rejected. 

Three procedures which can he cultivated as helpful aids are : 

I. Analysis of the data of the case \mder consideration. The questions 
which I have suggested under the heading of evaluation on page 61 are help- 
ful; “Is it organic or functional? Or mixed? “If functional, is it a neurosis 
(migraine, epilepsy, tic douloureux, etc.), or a psychoneurosis?” “Is the 
circulatory system primarily involved? or the nutrition?” etc. 

“Has the patient ever lived or traveled in the tropics?” 
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is his avocationt It may be more important than his vocation.” 

‘‘■\Vhat is the ctiolopy of the eonditionf” If it be a psychoiieurosis, or 
an organic condition, complicated by a psj'choneurosis, this may be Ter>’ im- 
portant in completing your classification. 

Snell analytic questions arc merely suggestions. They can be extended. 
The more complicated and difilcuU the case, the more extended they should be 

2. Statistics. — There is no department of medical literature that is more 
impoverished than that of clinieal statistics. It is hard work to sit downi and 
go over a series of a hundred cases on the basis of what a single symptom or 
a single sign has eventually, at the autopsy or elsewhere, turned out to mean. 
In the chapter on symptoms I have gathered all the literature I could find on 
the subject as applied to each symptom considered, but there are many gaps. 
In all the other chapters I have reported what information I could find avail- 
able with the same thesis in view. 

Two maxims have proved constantly helpful: 

a. "Common things most commonly occur.' —Samuel Gee. 

Or, in the words of Robert llutchiason (Principles of Diagno.sis, Drit. !M. 
.7., March 3, 192S): "Don’t diagnose rarities. I was associated for a while 
in my early days with a physician who had acquired a reputation in the dlag* 
nosis of unusual and rare cases, although, as a matter of fact, he was more 
often wrong than right I remember going round the wards with him one 
day when he pointed to a sudden elevation of temperature in a chronic case 
of pulmonarj* disease and inquired its cause. I replied that I believed it was 
due to the patient having <levelope<l an ischiorectal abscess, as ho had a tender 
swelling in the usual situation. ‘Well,’ he replied, ‘I have seen an empyema 
point there,’ When at a consultation I hear a doctor begin, *I once saw a 
case,’ etc., I knou' he is going to make a bad diagnosis. Cases so uncommon 
as only to be seen once are not likely to be seen again.” 

b. "Beware the man of one case.” This is merely a corollary of the 
above. I refer to the consultant who once saw a patient who had a perforated 
appendix in which a chewed toothpick was found in the abscess, and it de- 
veloped be was a great toothpick chewer. I refer to an actual experience of 
mine. He could never forget that case. lie taught students also, worse luck 
for them. And the amount of lime he has wasted in my presence, asking 
patients if they often chewed toothpicks, makes me groan in retrospect. T/ic in- 
stance is an extreme one, but it served to illustrate the physician who i.s always 
saying, "I had n case once — ” etc. He violates the principle of completeness 
in listing of diagnostic possibilities because he cannot be brought to consider 
any other possibility than that one ease. 

The specialLst is particularly liable to the danger of tuniing into "the 
man of one ease.” “To the cardiologist few hearts arc healthy: to the tuber- 
culosis expert no lung is .sound. The sypliilographcr sees disease only in terms 
of Kj-philis: the psyclioanalj-st only in terms of se.x.” (Robert ITiifeliinson.) 

"The specialist on diabetes has been known to let his patient die with an 
unrceognired heart lesion svhilc engrossed in keeping her blood and urine 
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“sugar-free.” (Dr. Albert S. Wdcb, The Belative Frequency of Disease Con- 
ditions, J. Kansas JL Soc. 27 : 266-267, August, 1927.) 

3. Comprehension of experience is a principle which must be taken into 
account in the regular experience of the general internist in the field of diag- 
nosis. He cannot limit himself to the subjects considered in the textbooks of 
his specialty. His field necessarily included that of the oculist (glaucoma, 
headaches, for instance), the anrist, the laryngologist, the dentist, the obste- 
trician, the gjTieeologist, the proctologist, and the urologist. 

As an illustration, when I was inducted into military sernce in 1917, I 
was assigned to the medical service at Fort Sam Houston, Texas. A few days 
after my assumption of duties 1 was approached by the Senior Dental Officer, 
who said he understood I was an eminent specialist on stomach disorders and 
requested me to examine hia wife. She was having a digestive upset con- 
sisting largely of vomiting, to whidi she \va% thoroughly entitled, as I found 
as soon as I had examined her uterus, which wa.s pregnant indeed. And 
remember, this was a dental officer. And I was supposed to he just a stomach 
specialist. 

4. Reality. — I refer to the unhappy habit many practitioners drop into of 
acquiring mythology and not pathology. I have discussed it under the head- 
ing of definition in Chapter I (p. 10). 

I once knew a colleague who late in life had his head turned by reading 
a German monograph on perisplenitis: every third patient he subseqitently 
had was labeled perisplenitis. 

“Don’t mistahe a lalel for a diagnosis. Such ‘diagnoses’ as ‘gastritis/ 
‘neuritis,’ ‘influenza,’ ‘neurasthenia,’ arc more often than not mere labels; they 
have no essential relation to reality. It may be neccssarj' in the exigencies of 
practice, and in order to satisfy the patient’s mind, to use such labels for a time, 
but don’t let them deceive you into thinking that you understand the nature of 
the case. Be mentally honest.” (Robert Hutchinson.) 

5. Evaluation of Data. — After he has made a judgment on the data before 
him — is sure it is accurate, reliable, valid and that none of importance has 
been omitted — the diagnostician begins to fit them into causal relation to the 
diagnosis and here he must use judgment of evidence — such as to determine 
which data are of primary, which of secondary', importance, whether the cause 
is sufficient to account for the effect, etc. 

Judgment of Primary or Secondary Value of Data 

I can illustrate this by referring to the clinical reports of a by-gone age 
which always contained notations as to how much indican was present in the 
urine. Some diagnosticians considered this of great importance; others did 
not pay any attention to it at all. The latter have, in the light of history, 
turned out to he right, at least indican determinations are no longer made. 

Note, however, that the presence of indican was a fact : it was a valid 
datum. It just doesn’t happen to mean anything. 

As another illustration— take a patient who has a fever and nothing else. 
He has a negative Widal test, negative brucella agglutination test, no tuber- 
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culin skin reaction, negative chest s-ray findings, etc., but the fever outweighs 
all the negative evidence in deciding that the patient has an infection. 

Not that negative evidence is always of secondary importance. Professor 
Chvostok, of Vienna, by example, wonld never make a diagnosis of Addison’s 
disease if pigmentation was absent from the mucous membrane of the mouth 

A good example of data of primary and secondarj' importance is furnished 
by Lawrason Brown’s standards of symptoms and signs necessarj' for a diag- 
nosis of tuberculosis (see page 417). 

Jndgmeat of Cause and Effect 

The object of the research scientist is to reduce this judgment to the 
proof that one cause produces one effect. The method for accomplishing this 
is the elimination of variables. 

The diagno-stician’s field not being that of experiment, he cannot hope to 
attain to such unity in any considerable proportion of cases. Yet he must try 
to relate cause to effect and in doing so he uses the method of the experimental 
or "pure” scientist of reducing the number of variables to the lowest possible. 

For instance, the effect is hematemesis, the pos.sible cause is peptic ulcer. 
But the effect variables arc that the ulcer also produces epigastric discomfort 
and possibly vomiting. The cause variables are that the state of the weather, 
the amount of gastric secretion, and the food eaten may diminish or increase 
the effects. 

The egwalwotiojv 0 / variahXes may be done by several methods. The most 
important is that of statistics. Another, which is merely a variation of sta- 
tistics, is that of controls. The diagnostician cannot set up real control but 
only that of experience. 

Chance . — ^Two rival marksmen, “Chance” and "Agent,” fire simultane- 
ously at the target. A single bullet is found to have hit. The judge, after 
looking at a memorandum, announces “Agent” is the winner. ‘Whenever in 
Nature the cause for any effect is known— cold freezes water, fire bums wood, 
pressing the button rings the bell — the knowledge has come from a contest 
of this kind. The judge has “Chance’s” shooting record on his memorandum, 
nothing more. It may read: “Chance” can hit this target once in a hundred 
times.” The record of “Agent” is tinknown; he has never shot before. 
Translated into terms of medical investigation the memorandum would read: 
"This rise in blood pre.ssure in patients after receiving the new drug has been 
found to occur by chance alone, once in a hnndred times.” This figure is 
called in statistical language P.” 

Buies regarding chance: 

1. If P is 2.5 per cent (6 hits in 200 shots) or smaller, decide against 
chance. 

2. If ^ P is larger than 2A per cent, throw the ease out of court (do not 
«lecide in favor of chance). (2A per cent is arbitrary, but is agreed to by 
all experts in the statistical field.) 
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In clinical practice, in diagnosis, chance plays little if any part. The 
classification "chance” must bo broken down into that of rare but possible 
agents. For instance, tbc diagnostidan is called upon to identify the agent 
which caused the vomiting of blood. Experience teaches him that peptic ulcer 
is the cause in 78 per cent of cases, cirrhosis of the liver in per cent, cancer 
in 8.5 per cent, vomiting of hemorrhage from the mouth or respiratory tract 
in 3.5 per cent, and miscellaneous causes (rare tumors, purpura, sepsis, 
myelogenous leucemia, etc.) in 1.5 per cent. Now the 1.5 per cent could be 
called chance P) and since it is below the arbitrary 2.5 per cent that is 
allowed for chance in calculations of experiments it could be disregarded. 
But the diagnostician cannot disregard it. If his patient is twenty-five years 
old (agent variable 1) and has had a history of discomfort after meals (agent 
2) relieved by soda (agent 3), the percentage of probability that the hema- 
temesis is due to peptic ulcer rises to 99.5 per cent. If the patient is fifty years 
old, has a history of long-continued regular drinking of alcoholic beverages, 
has a liver palpable and hard below the costal arch, the chances are 99.5 per 
cent that the hematemesis is due to cirrhosis of the liver with rupture of an 
esophageal varix. And breaking doum the chance group, if the patient has 
a prolonged bleeding time and an eruption of hemorrhagic spots on the skin, 
the chance that the agent cause is purpura rises to 99.5 per cent. That is why 
we say that chance plays little t/ anp part in diagnostic speculations. 

Stunmary of Evaluation of Facts. — An agent may be considered to produce 
an effect, provided it is determined that it always produces the same effect 
under the same circumstances. Therefore, as far os possible, variables — amount, 
time, environment — must be eliminated, standardized or allowed for in con- 
cluding the judgment. 'When multiple agents produce one effect, the propor- 
tion of individual influence must be assessed. When a single agent produces 
multiple effects, the relationship of the agent to each effect must be evident. 
When multiple agents produce multiple effects, the relative causative weight 
of each is inevitably a matter of the personal equation of the observer. The 
result statistics of experience in the past, and the ratio of standard deviation 
variables must be examined in order to make this personal equation as exact 
as possible. 

Illustratot; Case. — In order to indicate that the methods here outlined 
have not been adduced by me and deliberately forced to make my point, I 
present an illustrative case brought fonvard by another practitioner. It is 
from an article by the late Dr. Llewellys P. Barker, entitled The General Diag- 
nostic Study by the Internist (New York 3L J., Sept. 21, 28, and Oct. 5, 1918). 
Note specially his evaluation and re-evaloation of the data. 

Case. — ^M ale, age 56, manufactarer. 

NoTember 4, 1917. 

Complaint.' Coagb; shortaesa of breath; swellmg of abdomen. 

Familj/ Sistori/: Negative. 

Personal History: Always healthy. Formerly, moderate potatoriam. Kecently, habits good. 
Present Illness: Onset in Jane, 1917, with slight swelling in glands of neck; later abdom- 
inal discomfort with alterosting diarrhes and constipation; low fever,' dereJopment 

of cough and shortness of breath; physician suspected oral sepsis and had roentgeno- 
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grains of teeth made, revealing periapical granulomas; removal of bridges; gums in 
flamed; isolation of bacillus with morphology of diphtheria bacillus; extraction of 
diseased teeth; development of a Might papular exanthem ou trunk, forearms, and 
thighs. Liver found enlarged October 4; on October 21, pleural effusion found on 
right side; nt end of October, fluid demonstrable in pentoneal cavity; also beginning 
edema of lower traDk and genitalia. 

SusiujlKT or PnYSiC.«. Eiamixatios.— iloderatc emaciation; slight fever; one loose 
tooth still present; moderate enlargement of jngnlar, retroccrvieal, and axillary glands; signs 
of fluid in right pleural cavity and in abdominal cavity; edema of lo«er trunk; cdem.a of 
genitals; enlargement of liver and spleen. 

Reports of Labocatort Te-ws 
5putum; Negative for tubercle baeillL 
Blood: 

RJ3.C. 3,820,000 to 4,450,000; lib. 74-80 per cent. 

IVJJ.C. 10/100 to 18,400. 

P3I.N. 78 89 per cent. 

Blood cuUuro negative on two occasions. 

IVasscrmann negative. 

Urine: 

Specific gravity 1.011'1.023. 

Oiigoria. 

Slight albuminuria nt times. 

A few hyaline ca«t«. 

No bloo^ 

PhtLaleln output 83 per ecut. 


X-lt\T ItETORTS 

2fcdiui((num; No large masvs seen. 

Jllffht Pleural entity.* Shndou (fluid). 

Cardioraeeular Stripe: Displaced to left. 

Beanangement of the Data 

Case. — M ale, age 50, manufacturer. 

Complaintt: Cough; shortness of brealb; neakness; snelVmg of abdomen. 

Ifaliits.* formerly moderate potaforlnm; ale.taincr recently. 

Previous Infeeliont: None, Low fever for last four months. Oral sepsis treated. Diphtheroid 
bacillus isolated from inflamed gums. 

Oyerafi’ona: None. 

Pesptratory System; Congb; dyspnea; fluid in right pleural cavity during jiast two weeks; 
sputum negative for tuWrcle baeilb, X-rar film of media«tinum; no large masnes seen. 
X-ray picture of thorax resvafs shaifow on right dne to pfeuraf effusion. 

Cieculufory System; Right bydrothorax; hydroperitoneum; edema of lower trunk and of ex 
ternal genitals. X-ray film of eardiosnscnlnr stripe shows dislocation of heart to llic 
left 

Jllood System; Il.D.C, 3,830,000; Ilb, 78 per cent; lUl.C, 18,400; l\*a«sermann test negative; 
P.M.N. 80 !>« cent. Glands in neck began to swell and later there was moderate on 
largemeni of jugular, retroccrsieal, and axillary lymph gland*; palpable spleen. 

Dipcstiie System: Abdominal di.>comfort; alternating constipation and diarrhea; periapical 
granulomas; gingisitis; liter enlarged for i-ast month; fluid in peritoneal cavity 
recently, 

IVoycaifot Syitem; Urine: t*j>ccific gravity 1.01I-1.025; albumin slight; sugar ncgntiie; a 
few byabne casts; WJt.C, negalise; ItJtC. negative; phthalein output 85 i<ef c-nt. 

Loccmolor System; Kegatise. 
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Nervous Syiten: Slight delirium afc times. Asthenia. 

.Uetaholic and Endocrine Systems: ^loderate emaciation; slight fCTcr. 

Stinf Papular exanthem on trunk, forearm^ and thighs. 

Tentative Diaqnostic Suggestjoxs at Doterest TiiiEs Dorino tue Stcby 

BrrORE THE COXBtJVTATlOii 

1. Oral sepsis vritlt cervical adenitis and metastatic pleuritis. 

2. Piphtheria. 

3. PuJiDonary tnlwreulosis. 

4. Lymphatic leucemia. 

5. Syphilis. 

6. Alencemio leucemia. 

Unsatisfactoriness of these liypotheses on rational elaboration and attempts 
at corroboration. Diagnostic perplMity continued. 

AdDITIOXAL DiaGXOSTIC SuOGESnOXS AT COXSULTATIOX 

Possibility of Hodgkin’s disease. Suggestion based upon memory of a 
case previously seen, a public ward patient, in which right hydrothorax, hy- 
droperitoneum, and edema of the trunk in association with enlarged glands 
in the neck proved at autopsy to be due to Hodgkin ’s di.sease with infiltration 
of the tissue about the vena cava.* 

• National Elaboration of Ilodgkin^s Disease” 7den.— 

a. LjTTiph glandular enlargement. 

b. Fever. 

e. Enlargement of liver and spleen. 

d. Involvement of mediastinum. 

e. Infiltration of tissue about vena cava. 

£. Diphtheroid bacillus. 

g. Papular exanthem. 

h. Blood picture. 

i. Histology of Ijunph gland. 

Corraloratfon of the Inference. — There is identity between the facts col- 
lected and the elaborated diagnostic suggestion. A lymph gland was excised 
and was studied histologically. In Ihe lifetologic section, stained udtfi hema- 
toxylin and eosin, the typical "Dorotliy Reed lesions” of Hodgkin’s disease 
Avere visible. 

Diagnosis . — 

1. Hodgkin’s disease (lymphadenitis; anemia; venous obstruction). 

2. Oi-al sepsis. 

3. Undemutrition. 

6. What Are the Relative Values of the Different Parts of the Diagnostic 
Examination? 

In going over a series of the Slassaehusetts General Hospital Case Records 
I find that — 


•Canon ot afre«nient. 
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1. The anamnesis was always recorded and always discussed (in arrivinp 
at a diagnosis). 

2. The phj'sical examination was always recorded whether positive or nega- 
tive and always discussed. 

3. Laboratoiy examinations: 

Urine always recorded, discussed in 25 per cent of cases. 

Blood (III)., H.B.C., and 'Vr.B.C.) always recorded, discussed in 30 per cent 
of cases. 

Blood elicmistrj’ always recorded, discussed in 10 per cent of cases. 

Other laboratorj’ data recorded in 60 per cent of cases, discussed in 90 per 
cent of cases (high percentage of discussion ns compared with urine, blood, and 
Mood chemistry because these examinations were made only when indicated). 

4. X-raj’ study recorded alwaj’s, discussed in 90 per cent of cases. 

5. Elcclrocardiograpb and special examinations recorded in 15 per cent of 
cases, discussed half of the times recorded. 

In reviewing a scries of my onu cases I estimated relative values thus: 


( mSTORT 

1 (%) 

pirrsiciL 

txau. 

(%) 

j LABORAIORT 

RXJiM. 

1 f%) 

xrat 

arm 

. 

1 IIISCELLA' 

1 XXOUB 

1 

Digestive disea SCI 

75 

5 

5 

15 


Circulatory div?a«es 

12 

65 

3 


15 

Ilespiratorr direases 

20 

30 

10 

40 


^•otritiou 

25 

5 

45 

5 

SO 

Fever 

SO 

20 

50 



Kervoui diseases 

50 

50 

ID 

6 

5 


The.se arc only estimates; but they estimate two things scientifically: the 
relative value of a given procedure in any given case, and the number of cases 
in which a given procedure is of paramount importance. For instance, in a 
specific case of digestive dlsonlcr the history gives one 75 per cent of the 
information that proves valuable; and in a scries of digestive disorders, in 
75 per cent of them I find that the history js the feature of primary positive 
diagnostic importance. 

Your estimates may not agree with mine, but it is good mental discipline 
to make your n^m estimates. 

Example: I select one of the ease records of the Jlassachusetts General 
Hospital (Xew England J. Med. 221: No. 17, Oct. 6, 1939). Compare it with 
Dr. Barker’s case as given on page 03 for method. Note the relative amount 
of space in the record devoted to history, physical examination, laboratory 
examinations, etc., and note especially the relative amount of space devoted 
in the discus-sion to the same divirions. 

In the proi’arstion of tila tcction tny indeUeJnns to X>t. Erred C. Albritton, I’rofe'wor 
of rhyxioiogy in Ccorge tVasliingtoa School of ifcdidao, i» crident to anyone acquainted witli 
''rhygiological Techniques: trilh staodaid valaes and judgment of cTidcnce.” In many 
long passages I have praetieslly quoted hiia verbatim, but omitted quotation marks in 
order to avoid interruption of the reader’s train of thooght. For this I have I>r. Albritton's 
kind permi<s!on and extend my gratitndo to him. 
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CASE 25431 
Presentation of Case 

A 39 year'dld Bnssian-Lom Jewess was admitted to the hos- 
pital complaining of pains and swelling in the extremities and 
of cough. 

The patient stated that she had always been well and active 
until eight months before admission when, while working as a 
clerk in a department store, she was suddenly seized with a con- 
stant, Ronradiatiog sharp pain in the calf of the right leg while 
standing. She eootinned to work for the remainder of the day. 
She returned home aijd went to bod, where she remainded for five 
to seven weeks nnder the eare of a phj-sioian. The latter stated 
that the leg was swollen from ankle to knee and that it was ten- 
der, especially along the course of the superficial veins, which felt 
“hard, like cords,'* She improved slowly and six months before 
entry returned to work. Ten dnys later, however, a severe sharp 
pain was noted in the right chest, which was made worse by 
breathing. She again went to bed for three or four days when 
she developed a hacking cough productive of about a fourth of a 
cupful of thick, yellowish, nonfoul-smelling, occnsionally blood- 
flecked sputum. This cough and chest pain persisted for about 
three months, but three weeks later the tissues and lymph nodes 
in the right half of the anterior neck became swollen and mark- 
edly tender. The neck veins became enlarged, dark blue, firm and 
“cordlike, ’* but disappeared in three weeks. The right atm 
and left leg became similarly involved, so that they were swollen, 
tender, and faintly cyanotic, and the palpable veins “cordlike.” 
These symptoms slowly subsided until six weeks before admission, 
when the patient, std) abed, noted an increase in the seventy of 
her cough so that she had paroxysms, ■with the raising of foul- 
smelling, heavy, yellow, rarely blood-flecked sputum, which nause- 
ated her and occasionally caused her to vomit. Furthermore, she 
stated that the right chest pain which she had previously exper- 
ienced was stabbing, aggravated by cough, and located in the 
right infra-clavicular region. She said that x-ray films taken in 
an outside hospital eix weeks before entry ehowed findings inter- 
preted as being “infarct.” Two weeks before admission the 
patient thought that the ends of her fingers had become larger. 
During the present illness she was reported to have gained 16 
pounds in weight. At uo time had she experienced night sweats 
or fever. The patient further stated that she had had mild previ- 
ously asymptomatic varicose ■veins for several years. 

Her family history was aoncontributory. 

Physical examination revealed a light, obese, tanned woman 
who was coughing up blood-staiaed sputum at frequent intervals. 
There were a few, almost healed psoriatic lesions over the right 
ankle and forcana. The right pnpil was larger than the left. 
The throat was slightly injected. In both supraclavicular regions 
and in the left posterior triangle, were numerous tender nodules 
0.3 to 2.0 cm. in diameter. The suprasternal dullness was slightly 
widened. Examination of the heart was negative. Examination 
of the lungs showed questionable amphoric breathing over the 
region of the right middle lobe. There was a moderate degree of 
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tory examinations. 


Part 17. Coarse of 
tlie disease nader 
otserratlon. 



(Xole the propor- 
tiooate space given 
by the diagnostician 
to the di»c«««loa of 
history, physical 
findings, and special 
findings.) 


dabbing of the fingers. The veins of the volar surface of the left 
forearm were tender nod apparently thrombosed. There were 
very mild varicosities of the legs. There was no residual brawny 
swelling anynheie. A rectal examiaation showed only small in 
tcrnal tfaromboaed hemorrhoids. Xothing abnormal was felt in 
the pelvis. The introitos was virginal. 

The temperatore was 09* P., the pul«e 8S, and the respi- 
ration SI. 

Examiaation of the urine on many occasions was essentially 
negative. The blood shoned a red cell count averaging 1,7000,000 
with 70 per cent hemoglobin, and a white cell connt which aver- 
aged 25,000 with 85 per ceat polymorphonuclears. The stools were 
guaiae negative. Sputum cclture showed a heavy, practically 
pure growth of moailia. A blood culture and Weil Felix and 
undnlaot fever agglutination tests were negative. A blood 
Hinton test was negative. The electrocardiogram showed a ven- 
tricular rate of 75, with normal rhythm, upright T1 and T2 
with flat T 3 and a tendency to low voltage. X-tay films of the 
chest revealed scattered areas of consolidation throughout both 
luog fields, whieh were confluent in both middle lung fields, par- 
ticnlarly in the right middle lobe and in the anterior portion of 
the right lower lobe. Id the left lung field there were multiple, 
round, poorly defined areas of increased density. Films of the 
hands showed slight soft-tissue swelling about the tenulnal 
phalanges, but the bones showed no evidence of osteoarthropathy. 
A gastrointestinal series was negative. 

On the day after admission the temperatore rose to 100.5* 
F., aad remained at aWut this level throughout her slay. On the 
eleventh hospital day, after leading on nneventful hospital course, 
she developed thromboses of two superfleial vessels in the calf of 
the right leg, which were biopsied. Anaerobic and aerobic cul 
lures were negative; the small vessels removed showed acute 
thrombophlebitis. Pub'criueBtly, at varying intervals smaller 
lesions nppeared on the wrists, arms, and thighs. The patient 
slowly but steadily became weaher, and despite digitalis.’ition her 
edema persisted. Additional x-ray films of the chest showed no 
significant change.s from those previously observed. One month 
after entry the patient tuffered from two attaehs of cpistaxis. 
Examination revealed a bleeding point in the left nares, which 
was controlled by cauterisation and pachlog. On the fiftieth 
hospital day she suddenly developed massive edema of the left 
arm and became marhedly dyspneic. Edema of the legs increased 
in amount, aad she died on the fifty-third hospital day. 

SlSerential Diagnosis 

Dr, Halter Jfauerf “The small vessels removed *ho«ed acute 
thrombophlebitis." Was that a real thrombophlebitis? 

Dr. Traty B. Jfaltory.' It might be fairer to say “acute 
thrombosis” — a fresh thrombus with no inflammatory reaction 
wh-stever. 

Dr. Daurr: A real thromlwsisl 

Dr. ilallcrjft Yes. 
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Blscussion of Dr. Dauer: I do not beliere there can be much douht that this 

history. woman fell ill eight months prior to admission. The question is, 

Was the initial illness related to what was Bubsequently found in 
her chestl I think there can be little doubt that she was suffer- 
ing from migratory phlebitis or phlebitis migrans. The story is 
quite characteristic of this disease syndrome. Whether migratory 
phlebULs is a distinct disease entity, no one really knows. It is a 
relatively rare condition. I suppose it is more frequently en- 
connfered in thromboangiitis obliterans than in any other disease. 
It may bo the first a>'raptam of thromboangiitis obliterans. In- 
volvement of the superficial veins is quite characteristic. It 
begins peripherally, disappearing in one area only to reappear at 
another a little closer to the heart. 

Analysis of This patient was a woman. Wo know that thromboangiitis 

history; obliterans is a relatively rare disease in women. We have no 

other symptom suggesting its existence in this patient. With the 
premise of migratory phlebitis followed by a sudden attack of 
pain in the right chest one might reasonably conclude that this 
patient had what was diagnosed on the outside by a roentgenolo- 
gist — a pulmonary infarct. However, I believe pulmonary infare- 
tiOQ is rarely encountered in phlebitis migrans. This is due to 
the fact that the process starts externally and as a rule involves 
the external and middle coats of the vein. Complete resolution 
usually occurs in oae portion of the vein only to have the process 
begin elsewhere. Pulmonary infarction is so infrequent that those 
working in tbo Peripheral Vascular Clinic do not advocate liga- 
ture of the vein in order to prevent pulmonary infarction. I 
think there are exceptions to this rule. Dr. Mallory can set me 
straight on this. 

Dr. Mallory.* My experience is limited, but the eases other 
than Buerger's disease on which 1 have seen a biopsy have shown 
thrombosis regularly, inflammatory reaction in the vessel walls rarely. 

Canons of agree- Dr. Bauer: The literature on this disease is very meager. The 

meat and difference. only place X looked it up was in Homans* textbook. Therein it 
states that In migratory phlebitis one rarely needs to worry regard- 
ing the possibility of pulmonary infarction because it occurs so 
rarely. Tiw is doe to the /act that the pathol.^ic process proceeds 
from without inward. 

Dr. MdlJoTy: I think Dr. Homans believes that thrombosis can 
ocenr and eponlaneously resolve very rapidly. 

Dr. Bauer: That is obvious from the course of the disease. 
It may involve a vein in the region of the wrist or ankle nith obrioas 
signs and ^mpfoms persisting for several neeks only to disappear 
completely. Later the same process may occur in the region of the 
elbow and subsequently higher up the arm. I think «e have to be 
very cautious in interpreting these chest x ray films. Ordinarily ue 
should say that sudden pain in the chest occurring in a patient 
with phlebitis means pulmonary infarction. Infarction with in- 
fected emboli should eause tissao necrosis, cough, and fool- 
smelling sputom. We are naabJe to state jost*what the situation 
was in this case. It is of interest that there was a two months’ 
interval between the onset of the first venous thrombosis and 
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laboratory data. 


Canon of joint 
rcrcement and 
difference. 


the appearance of eadden severe pain in the chest. At this time 
there w.aa no evidence of phlebitis. To have a pulmonary embolus 
at this late date would be onnsnal. The fact that this patient 
had no fever is another reason for wonderin;; if the plenral pain 
was not due to some ean«e other than pulmonary infarction. 
This pain persisted from the very onset. You might argue that 
she had had an infeeted pnlmonary infarct with subsequent ab 
scess formation, lasting three and a half mouths. This would be 
unusual in the absence of fever. The fact that her temperature 
was only 00* T. on entrance is significant. The sputum which 
she raided was always blood streaked. This is rather unusual, is 
it not. Dr, King, in the case of pulmonary absee<a or an infected 
pulmonary infarett 

Dr. Donald S. Kititf: Yes, 

Dr. Bauer: This bit of evidence is helpfni. She did have n 
leueocytosis mnning aronnd 115,000. She developed enlarged supra- 
elavieultr lymph nodes. One might argue that they were part and 
parcel of the phlebitis, nowever, they persisted despite the fact 
that the phlebitis diaappeaicd: I wish the description of these 
lymph nodes was more detailed. They were tender. \Yere they 
tlrm or hard! 1 shoold be inclined to believe that this woman 
was suffering from a migratoiy phlebitis but that is addition she 
bad cancer of the lung, ^e shell hare Dr. Hampton disensa the 
s ray (liens in greater detail a little later. I should be Inclined 
to believe the probobly bad metastatic carcinoma of the lung 
rather than a primary tnmor. If she was suffering from meta* 
static careinoaia, where was the primary tnmorT I believe that 
the supraelavicolar nodes were "seotioel nodes." I may be 
wrong, because it is possible for inflamed lymph nodes to persist 
that long. The continued blood streaking and absence of fever 
would fit pulmonary cancer better than pulmonary disease in con- 
sequence of repeated pulmonary infarction, regardless of whether 
or not the emboli were infected. These luetaatatic lesions were 
bilateral. They may have been secondary to carcinoma of the 
breast or bypemrphroma. Dr. Hampton, can the nctastases of 
hypernephroma Iw relatively diffuse! 

Dr. Aubrey O. Jlamj>ton: They conld bo similar to tho-ie in 
this case. 

Dr. Bauer: WV know she had some red blood cells in the 
urine. If 1 were to gnrsi, 1 should say that her primary lesion was 
a byi>eTDcphroma and that she bad metaatases to the lungs. I think 
it Is highly probable that this womaa’s death was dne to a pul- 
monary infarct. 1 do not believe that repeated pulmonary infarction 
olocc explains the entire situation. 1 shall say what I think t<efore 
Dr. Hampton discusses the iray Aims. If I have rea.«on to change 
my mind later I hope that I shall be alloweil to do so. 

I shall suBsmarmo by saying that this patient h.ad a hyper- 
nephroma with bilateral nrta<tases to the lungs, and migratory 
phlebitis. She protmUy died ts^au«e of a pulmonary embolus. 1 
doubt if fhc liad the generaUred form of pulmonary osteoatlhropafhv, 
for no genctalircd Ume pain was present; she did, however, have the 
localiied form. 
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Df. F. Dennette AdamtT Do you dttacli any significance to the 
report of inonilia in the spntiunt 

Dr. Batter: 1 am happier leaving that finding alone rather 
than frying fo attach any Bignificanee to it. 

Dr, Eing: On the trarda the therapeutic attack was on the 
basis of the infection with mosllia and large amoaats of iodide were 
giren. 

Dr. Bauer: That is all right by me, but I should prefer to 
leave the monilia alone because I think it is a red herring, I may 
be wrong, because I do not know anything about yeast infections 
of the lung. 

Discf'.ssioa of x-ray. Dr. Baviptou: 1 am sure this chest picture changed in the 

time between the outside examination and this one. These quite 
sharply defined round areas in the left lung could not bo infarcts. 
They are due either to metastatic abscesses or to metastatic carci- 
noma. The shadow (hat was interpreted as infarct does look some- 
what like one, if you believe infarcts are triangular in shape. 

Dr. ilaVarsf: IToir about a septic infarctf 
Dr. Bamplon: Septic infarcts or metastatic abscesses could 
produce this picture. This triangular sliape appears at the base of 
the upper lobe — ll>c middle lobe is not involved particularly, no more 
than any other part of the lung; however, the lesion looks more like 
one due to collapse of a portion of the upper lobe than to an infarct. 
I cannot say positively that it is not an infarct, but it is more like 
collapse. Certainly if it is an infarct it has been there long enongh 
to reduce the lung in size and to become very sharp in all directions 
and more like a triangle than an infarct should be. Over a period 
of months we hare eridence of increase in size of this area of density, 
thus indicating a progres-oive disease withont pleura] finid, and in 
this section of film yon see a very definite round mass. I do not 
know which side this mass occupies, but 1 assume it is in this area 
here at the right. She did have swelUag of the soft tissues around 
the terminal phalanges without bone changes. 

Canon of agreement. Dr. Bauer: Could such an x-ray picture be secondary to a pri- 

mary cancer of the lungf 
Dr. fTampfon.' Tes. 

Dr. Bauer: Would you be inclined to think that this lesion 
here, plus the other finding^ was consistent with cajclnomaf 

Canon of difference. Dr. Bavipton: I could not explain the triangle on the basis of 

cancer, bnt 1 could account for the round mass on the basis of 
metastasis. 

Dr. Dauer: la it fair to ask Dr. Hampton to make a diagnosist 
Dr. Ifflllory; Tes, at (his stage. 

Dr. Bauer: I do not believe I shall change mine. 

Dr. Bamptm: 1 should explain the small focus at the base of 
the right upper lobe as being due to a primary tnzaor. It could, 
however, be due to metastatie infection or to metastatic malignancy. 

Dr, Bauer: Let ns leave for a moment the question as to 
whether it is primary in the lung or elsewhere. If we make a diag- 
nosis of malignant are you willing to make in addition a diagnosis 
of pulmonary infaretiunt 
Dr. Bamptou: Ko. 


Laboratory findings. 
Bejectlon of them 
as of primary 
Importance. 



itcrnorw or w\o?ro«i3 


Canon of agreeinent 


Dr. Daaer: IVbnt souM !« tJie easiest way to explain tJie 
exitnsi 

Dr. That Iriaiii^utar lesion couM be an infaret. A\e 

did not hare a film taken after death, rrhieh woalj show the Infaret 
if it happened at that time. 

Dr. Eauer: 1 shall leave it that way, I was not able to inter 
pret whether this was primary eareinoma of the lan^ or the result 
of Tnetastases. 

Dr. ilaUory; There is one other piece of information which 
was withheld. I do not believe it would have helped you much. One 
of the lymph nodes in the neck was biopsied and showed an un 
ela<sified malij^nt tnmor, probably a carcinoma. 

Dr. What do you think about the recurrent hemoptysis 

in relation to whether it was primary or metastatic cancer of the 
lungat 

Dr. Dauer: It would fit primary carcinoma of the lung much 
better. If I had given that more thought, even though 1 did not 
hare the expert interpretation of (he x my films, 1 should hare come 
nearer to making what I now believe is the right diagnosis, namely 
primary carcinoma of the lung. 

Dr. J. II. IfcoM.' I should like to speak oo one point. I did 
not bare this patient In eltarge but saw her once on teaching round*. 
I agree entirely with I>r. Bauer’* thought that she had a migratory 
phlebitis, lie raised the question whether embolism would ocenr in 
this diseav. I shall merely eite a pntient of mine who I think had 
tiie «amc disease, lie did hare a series of psimosary emboli with 
infarcts but without any infection, as in this ease. These cleared 
up rapidly. .Vfter his tonsils had been removed ond his epidermo- 
phytosis had cleared up, he teenrered.. NSTiethtt that had any rain- 
tion to the migratory phlebitis, I do not know; but Dr. Arthur IV. 
Allen, who saw him in consultation, expressed the bebef that a 
luagua infection might play n roie in the etiology of migratory 
phlebitis. I mention the ca<o because of the embolism. I nm sure 
it may occur. 

Df. liducr: Ye*, trot ao I have *a»d it is so rare that ligation 
i* not indicated. 

There is one other point alrout thromlMangiitls obliterans. At 
ttw Mayo Clinie they have tried la prove that it Is an infectious 
dlsca.sc. The eridenee tbos far is not xrry convincing. 

Clinical Diagnosis 

CareiDomatosis. 

riiicbitis tnlgrans. 

Dr. Itaner's Diagaows 

Carcinoma of the lungs f f primary Y niefa<tntic), with wide- 
(pread pnlmocary weta«ta«es. 

I’hlebitis migranii. 

I’ulmonary infarct. 

Ihilmonary osteoarthropathy. 

Anatomical Diagnosis 

IVimary carrinoms of the lung, right miiMIr lobe, with 
esten«ion and iuet«*ta*es to opposite lung, nicdiattlRum, 
pericnrdivm, pleura, sod lymph codes. 
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Thromboi^ebUls of femoTB.) anti common iliac leins and 
inferior vena eava. 

Hydrothorai. 

Hydropcrieaidinin. 

Leiomyomas of the utena. 

AtheroselCTOsis of the aorta and coronaries, minimal. 

Pathological Discussion 

Deduction following Dr. Ifationr.* So far as the migratory phlebitis of Buerger’s 

indactioD. disease is eoncenied, in the acute stage it regularly shoves a highly 

specific picture, with multiple miliary lesions made up of mono- 
cytes and giant cells that suggest miliary tubercles or gummas. 
This patient did not show any such picture, 1 think that is an 
important point against Dneiger's disease as the cause of the 
phlebitis in this case. 

The autop^ showed that the primary lesion was in the 
middle lobe of the right lung. It tv as a nodule of cancer about 
5 cm. in diameter, surrounding and growing into the primary 
bronchus of the right middle lobe. There were multiple meCas- 
tases throughout both lungs, the result of extension through both 
the lymphatics and the blood stream. Metastasis had occurred to 
other parts of the body. Many of the retroperitoneal nodes wero 
involved, as well as those that you have heard about in the neck. 
The phlebitis was reiy ezteaslre and iovolred a great many 
large veins as well as small ones. In fact both femorals, both 
illacs and tho inferior vena cava itself for n distance of 8 cm 
were illled with thrombus. TThy an embolns had not broken off 
I caaaot imagine, but there was not a single infarct in the Insgs 

Dr. Sauer: Tou have not explained the sudden endtus. 

Dr. Haltory: Mo. A possible thing was that she had a car- 
cinomatous pericarditis with a significant amount of fluid — 300 e.c. 

Dr. Bauer; Cardiac famponadef 

Dr. ifallery: Perhaps. Three hasdred cubic centimeters of 
fluid would not prodace tamponade in a normal pericardial sac but 
with the walls stiffened and rendered inelastic by cancer it might. 

Dr. Bauer: 1 should think the mistake I made was in not 
interpreting the continuous Wood streaking correctly. I should have 
realized that that would be rather nnusual with metastatic carcinoma. 

Dr. King: "We have seen a few cases, about three or four, 
where hemop^sis has occurred with metastatic malignancy. 

Dr. Bampton: That discussion came np some time ago. IVe 
looked it up after a fariiion, and as ne reviened the cases that were 
treated in the Tumor Clinic, we found that metastatic carcinoma 
very rarely produces hemoptysis. 

Dr. Bauer: That is very signifleaut. If I had interpreted 
it properly, I shoold have made the correct diagnosis the first time, 
Snch points are extremely important to remember. 

7. Chances of Success in Diagnosis.— Wliat are the possibilities of failure 
and success? Not to have made mistakes and humiliating mistakes in diag- 
nosis is simply not to have had any experience. But ho^v hopeless is the 
quest! Or how hopeful? "Welf, statistics are solid ground and we have some 
statistics. 

In 1910, and in an expanded article in 19J2, the late Dr. Bichard C- Cabot, 
of Boston, reviewed the mistakes made in diagnosis at the llassaehusetts Gen- 
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<?ral Hospital. (Cabot : A Study of Mistaken Diapnoscs, J. A. 31. A. 55 : Xo. Ifi, 
Oct. 15, 1910. Ibid: Diagnostic Pitfalls Identified Durinp a Study of Three 
ThoiLsand Autopsies, J. A. M. A. 59: Dec. 28, 1912. Ibid: Common Diag- 
nostic Errors, J. 31. Soc. Xew Jersey, 1912.) This was based upon the clinical 
record and the clinical diagnosis compared to autopsy findinps. lie Hstcfl the 
pereentapes of diapnnstic miecess in twenty-eiphl common diseases as follows: 


DIaLctea nellitua 
'I^'phoid ferer 
Aortic reporpitatioft 
Cancer of the colon 
Lobar pneatnonia 
Cliroeic gloneraloDephriti# 
Cerebra] tumor 
Tabereuious mesinpitis 
Gaatrie cancer 
Mitral etenosla 
Brain hemorrhage 
Beptie meningitis 
Aortic itenosU 
I’hthisls, aetire 
Miliary toberculosls 
Chronic ioterstitUI oephrilis 
Thoracic aneurysm 
Hepatic cirrhosis 
Acnte endocarditis 
Peptic nicer 
SuppnratlTe ncphtvtU 
Benal tnbercnlosis 
Bronchopneumonia 
Vertebral toberculosis 
Chronic myocarditis 
Hepatic abscess 
Acnte pericarditis 
Acnte nephritis 


CEE CE-Vr 
95 
02 
St 


69 

67 

64 

61 

59 


39 

39 

36 

35 

33.3 

33 

23 

22 

20 

20 

16 


Dr. Cabot did not funiish the total percentage of error in all of his cases. 

In 1919 Karsner, Hothschild and Crump (Clinical Diagnosis as Compared 
With Necropsy Findings, J. A. 31. A. 73; Xo. 9, Aup. 30, 1919) published a 
similar report on the basis of COO cases. In fifty of these cases, or 8 per cent, 
there were “gross errors” in which the lesion did not involve even the same 
orpnn or system mentioned in the clinical diagnosis. There was a CO per cent 
factor of minor error classified as follows: 


or.aiv OB BVSTEU i.wolteh 

Head and brain 
Heart and pcricanliam 
Lungs and ptema 
Liver and biliary tract 
Oastrolstrstlcal tract 
TConjuppurative scpliropathy 
Blood vessels 


COEEECT DUOKOSIS 

(Ve) 


57' 

54 
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Some resentment was expressed at Dr. Cabot’s statements in certain qnar- 
ters at the time of the publication of his paper, but largely American diag- 
nosticians took his wholesome lesson very humbly to heart and tried to improve 
their methods. In the meantime great advances in technical procedure had 
occurred. When Dr. Cabot read his paper, the x-ray was hardly out of its 
swaddling elothes; blood chemistry, the electrocardiograph, and other pro- 
cedures were not a routine part of the clinical examination. 

Is it possible, then, that today’s diagnostic success has risen since 1912? 
And over Karsner, Rothschild and Crump’s r«nlts of 1919? For a number of 
years the New EngJand Journal of Medicine has been publishing the record of 
the weekly olinicopathological conference at the Massachusetts General Hospital. 
Tliese conferences were founded by Dr. Cabot and carry out his method of 
requiring the clinician to commit himself to a diagnosis; then the autopsy or 
operative record is compared to the clinical diagnosis. The clinician’s discus- 
sion is recorded in full (for example case see page 67) : a secondary or even 
three or four secondary diagnoses arc listed — for instance, bronchopneumonia 
and thrombophlebitis complicating the primary lesion. 

I have analyzed two hundred of these cases consecutively to determine the 
percentage of diagnostic successes and failures, w‘th these results: 

PER CENT 


Complete agreement on primary diagnosis 80 

Complete disagreement on primary diagnosis 35 

Complete agreement on secondary diagnosis 60 

The correct diagnosis as prored by autopsy or operation considered by 
the diagnostician and rejected during (he conrre of Ms discussion 12 
Practical agreement on primary diagnosis 3 

Primary diagnosis listed as secondary 2 


Typical mistakes were : 

CUNICAL DUflXOSlS ACTOPST DIAONOSIS 

Carcinoma of the ovary with peritoneal Carcinoma of the stomach 'srith peritoneal 
carcinoma carcinoma 

Cirrhosis of the liver Otreinoam of the gall bladder 

Carcinoid Tuberculosis of the intestines 

Lymphoma of the etomach ileckel's diverticulnm with obstruction 

This is a remarkable record. The cases selected for presentation are tough 
eases — ^the toughest of the tough. That 80 per cent of complete success should 
be attained, and that even in failures, in four-fifths of the instances the correct 
diagnosis was considered as a possibility and rejected for lack of suitable 
evidence, divides this experience by a chasm from the experience of 3910. The 
result, as I noted above, is partly due to technical improvement, but largely 
due, I think, to the influence of Dr. Cabot’s insistence on complete intellectual 
honesty and exhaustive review of all the possibilities. 

In simpler cases — paralysis agitans, exophthalmic goiter, heart failure, 
leucemia, rheumatoid arthritis, tabes, etc. — the percentage of diagnostic suc- 
cess should be 100 per cent. The acute contagious diseases, while often pre- 
senting puzzling features, should yidd over 95 per cent of successes. 
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So we may say to the prospective candidate for the title of diagnostician 
that he can, with perseverance, attain sncccss in his objectives in qnite a high 
proportion of eases. 


Beferences on Diagnosis 

Literature on the technical aspects of diagnosis — physirni disgnoai«, laboratory, i ray, 
instrumental diagnosis — are plentiful, but irorLs on the fiinilamental reflective, reasoning 
proecs*es and fnilncies encountered in diagnosis are ait too few. I have fount! the follow- 
ing valuable: 

Cabot: Differential Diagnosis (2 volniaes), Plilladelphia, 1DJ2-1913, W. II. SaunJer* Co. 

Mostly ease histories, grouped on tbo basis of a symptom or sign. In spite of its 
dale a constant source of inspiration. 

(lee, Hamuel Jones; Medical Lectures and Apborums, l.ondon, 1902, Smith, Klder i. Co. 
Musser, John II.: A Practical Treatise on Medical Diagnosis for Students and Physicians, 
Philadelphia, 1900, I.ca t Febiger. 

"The Ca<e Pecords of the Massaebosetts General Hospital." 

Printed every week in the Xew England Medical Journal, iteeommended for 
faithful weekly perusal. 

Jrliete* 

Alvarez, IValtcr: Diagnnstic Time Savers for Overworked Physicians, J. A. M. A. 122: 
933 937, July 31, 1913. 

Bcttmann, H. kV.; Diagnostic Errors Leading to Uncalled for Appendectomy, J. A. Jf. A. 
83: 1216 1221, Oct. IS, 1921. 

Bodaasky, Meyer: The Use of I^aboralory Data in Clinical Medicine, J, Missouri A. 
38: 3.3 378, November, 1911. 

Durn/ord, Julius: ^(issed Diagnosis, Drit. M. J., Feb. 22, 1930. 

Dyfleld, Arthur F.: An AnalytU of the More Important Causes of Errors in Diagnosis, 
il. Chn. North America 3: 1513-1531, May, 1920. 

Cabot. Diehard: A Study of 3iistahra l)iagoo«is, J.A.II A. 55: 1313 1350, Oct. 15, 1910. 
deadening, Logan: Physieal Diagnosis, Memphis M. J. 8: No. 3, March, 1931. 

Foss, Ilsroid: The Element of Error In Abdominal Diagnosis, Ana. Surg. 31: 39-17, July, 
J'llO. b . / 

ITerrkk, James H.s Some Ventures ot Vresent-l>ny l>iogi)o«lj, A. Ill; 9SD0S0, flepL 

10, 1938. 

Hutchinson, Dobert: The rrlneiples ot DiognosU, Drit. M. J., March 3, 1928. 

IVelch, Albert 8.: The Delativc Freoueoey of Disease Conditions, J. Hansas M. Soc. 27: 
208-207, August, 1927. 



Part 2 

THE PATIENT 
Chapter 3 
THE HISTORY 

intbupbetation of symptoms 

“I h&re SIX lioD^t Trorkinf; men 
Thej* serre ree till I die. 

Their names are ITAo an<l IThaf nod TTften 
And JIow and ITAer^ and TThy." 

— Kipling 


X. Name 07 Patient 

AnnBEss 

Teleprone Number 
Acb M. r. 

OCCDPATtO.V 

Working Diagnosis Final Diagnosis 

B. 1. Chief Complaint In one or two sentences, preferably m the patient's own words. 

2. Present Illness ^Vhatt ^Vheret When! Howl ^Vhon did it start! Wliere is it! 

How long did it laatf How bad is it! 

3. Past ItiMises Infectious diseases. Venereal diseases. Operations. Pregnancies, 

Injaries. 

4. Family JIUlory Father — Age, if living. Mother — Age, if living. 

Age at death. Age at death. 

Cause of death. CoD.*e of death. 

Brothers — 

Sisters — 

Family diseases — 

5. Habits Alcohol. To)«cco. Coffee. Tea. E\ercise. Sleep. 

C. Eevicw Or Systems: 

Digestive: Appetite. Thirst. Swallowing. Eructations. Pyrosis. Nausea. 

Vomiting. Constipation. Jaundice. Vomiting of blood. Diarrhea. 
Cathartic habit. Dyspepsia. Tnriy stools. Chalky stools. 
Respiratory: Cough. Expectoration. Fever. A’ight sweats. Weakness. Spitting 

of blood. Asthma. 

Circulatory; Dyspnea. Pain over heart. Palpitation. Fainting spells. Dropsy. 

Urinary: Frequency of urination. Pain. Blood in urine. Colic. Nocturia. 

Incontinence. 

iletaiolic: Weight changes— loss or gain. 

Peproduefite.* Menstrual history (Pain. Regularity. Amount). Leucorrhea. Mis- 

carriages. Labors. Stillborn babies. Change of life. Prostatic dis- 
turbance. 

Vertous; Headaches. Eyesight. Hearing. Convulsions. Mental slates. His- 

tory of confinement to an institution. Memory change. Insomnia. 
Dreams. Vertigo. Difficulty in walking. Ability to walk in dark. 
Control of defecation. Urination. 
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This Instory outline, or one like it, should be an integral part of any 
clinician’s mental equipment. He should follow his history routine slavishly: 
when he grows so old or confident or careless that he relaxes this observance, 
he begins to make mistakes. 

The history is the balance wheel of the diagnosis. It focuses attention on 
the main problem. If the laboratory data, no matter how voluminous, dis- 
agree uith the LLstor}’, the laboratory data are either wrong or not pertinent. 

Although subject to certain inherent errors due to the vagaries and the 
unreliability of the witness, svho is the patient — the uncertainty of his memory, 
his unfamiliarity with the material — taking them by and large, histories are 
remarkably dependable. 

In order to evaluate the history, the clinician must interpret the symp- 
toms. This involves first, a knowledge of the pathologic physiology which 
produces them. Unfortunately our knowledge here is often deficient. For 
instance, pain is a universal human experience. Yet a cursory review of the 
paragraphs below will show you that our insight into the physiologic changes 
that result in pain is negligible. 

Secondly, the clinician must know the diseases, organic or functional, 
which are ossoelatcd with any symptom. 'What diseases cause the Tpresentino 
symptom! Here our knowledge is much more complete and more practical. 

Below wc will discuss a number of the commonest symptoms. 

First we take the *‘pure” sj-mptoins— the sensations that the patient alone 
feels and svhich the clinician has no way of checking by physical signs. Pain 
i" the best example. 

Pain, anesthesia, fatigue, hunger, thirst, anorexia, and nausea arc the only 
pure sjTnptoms. The physician, when he meets one of them, must he able to 
ruu over in his mind what diseases could be the cause of this symptom. 

Then wc take up the symptoms that arc both symptom and sign. For 
instance, dyspnea. The patient experiences air hunger, and the physician can 
sec it in the rapid and labored breathing. 

L PAIN 

The commonest symptom which brings a patient to call for medical aid is 
pain; about the ultimate nature and physiology of pain we know next to 
nothing. 

The real diflleulty in the clinical investigation of pain is that, since it is a 
persnnal judgment of the p.iticnt, wc arc compelleil to allow for the infinite 
differences in personal respoase; some persons are honestly more and some 
honestly less sensitive to pain than others. Add to this the qualities of hys- 
teria and malingering and experience is indeed fallacious and judgment 
difileult. 

A further technical difficulty in the investigation of pain is that man is 
the only animal that can be used for experimental purposes. So it is surpris- 
ing rather than otherwise that we know as touch as we do. 
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The investigations pf Head and Rivers (Brain, 1905 and 1908) on cuta- 
neous sensibility, including pain, established that in the skin there are definite 
nerve endings and fibers that carry the sensation of pain, while others carry 
ordinary sensations of touch, others cold, and others warm sensations. Pain 
then, at least in the skin, is not simply an overstimulation of sensory fibers, 
but has its o\vn receptors and pathways. 

■yrhen a sldn area is made anesthetic by section of the nerve supply, there 
remains a deep subcutaneous sensibility to pressure and movements, which 
must be mediated through sensory fibers in the muscles, fascia, etc. 

When, after section, a cutaneous nerve begins to regenerate, the sensa- 
tions return in different orders. Pain and temperature sense return first, but 
the sensations arc imperfectly localized or, in other words, the threshold is 
high. This kind of sensation is found in the viscera also. This was called by 
Head and Rivers protopathic sensibilitj' — pain, cold (not stimulated above 
26® C.), heat (not stimulated below 37® C.). The second system of fibers re- 
sponds to stimulation by light pressnre and small differences in temperature. 
They regenerate more slowly. The sensations mediated by them are localized 
very exactly and for that reason were called cpicn'tic. 

These considerations apply to the skin and mucous membranes (cornea and 
buccal mucosa). Various areas differ in sensibility to pain — the finger tips 
more than the rest of the skin, the cornea more than the finger tips. Histo- 
logic examination of the pain points shows that there is no especial end OTgan 
that can be distinguished anatomically for pain, and any form of nerve stimuli, 
heat, cold or pressure, if extreme, uiU arouse the pain sense. 

Other structures are sensitive to pain in varjing ways. Subcutaneous fat 
has little pain response. Fascia, tendons, and periosteum are quite sensitive. 
3ruscles are not sensitive to cutting or prickling, but very sensitive to ischemia, 
injection (as of a salt solution), or pinching. Compact bone is not sensitive but 
cancellous bone is. The articular surfaces of joint structures are insensitive 
but the synovial lining of ligamentous structures is very sensitive to scratch- 
ing and to hypertonic saline. Arteries and veins are insensitive to needle 
pricks, but crushing of arteries is sometimes productive of pain, and embolism, 
as is kno>vn clinically, gives rise lo excruciating pain (though this probably 
may be due to the resultant muscular ischemia). 

The viscera in general are curiously insensitive to cutting, crushing, and 
burning. The experiments of Iiennander and others on the abdominal viscera 
and of Capps on the pleura and pericardium are recorded elsewhere (see 
p. 382). 

The parietal peritoneum is sensitive to pain stimuli, especially to tension. 
Mackenzie stated that he could scratch it without pain, but Jlorely denies 
this; at least over the dome of the diaphragm he found it very sensitive. All 
e.^periments agree that passing a surgical sponge over the parietal peritoneum 
results in severe pain. 

The omentum is insensitive. 
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The mesenteries arc insensifire to direct stiimiJi, hut traction on tlietn 
results in pain. 

The rectum is insensitive to pain stimuli, but the anal canal is very sen- 
sitive. 

Distention of the pelvis of the kidney produces pain. 

The fundus of the bladder is insensitive, but the base is sensitive to pam. 



Fir. 1..— Calvarium rrmovfHl Surface of the dura and mrninrral artriiea la alitrwn: 
where simulation canned pain and areaa of lo<*aliz.(Uun of Iho p^iln. >'ote that 
atlinulatlon over nrtrriea themarlrra nuard pain, a conOrmatlon of the conrratlcin explanation 
Of throbblnc hendtehe. (.ttcer ICar an-1 VVolfr: Arch. Furr- 41: III. lliu.) 


The testis is insensitive to p.-»in, aceorditig to Lcnnnnder, but its scrotal 
eovcrinps arc Kcnsilive. llockenzie teste<i the tunica vncirmlis and proclaimed 
it to be the only sensitive serous membrane he had eter encountered. 

The uterus can be cut or burnt, the broa*l liRanients dis.sct‘tcd painlessly. 
The cervix, as is mcII known, can be gras|>e<l by tenaculum and drag made 
without pain. The ordinarj- experiences of precnancy and labor tench us 
that distention of the uterus « painless although coiilmctions brinp jiain. 
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The vagina is said to be insensitive to pain beyond a centimeter or more 
from the orifice. Lennander found the Vaginal vail to be insensitive to 
cautery, faradie current, incision, and clamping. The fornices are, however, 
believed to bo sensitive. 

The urethra is vei’y sensitive at its mouth. It, of course, is sensitive 
throughotit to distention, but no tests for ordinary' sensitivity of its walls have 
been made that did not involve stretching. 



Fie. 2 . — Dural floor lit *kuU. showing points where stimulation caused pain and indicating 
the area of localization of the pain. (After Kay «hd WoMt: Arch. Surg. 41: 813. 1940.) 

The brain is insensitive over its entire surface, according to most observ- 
ers. Cushing (Brain 32 : 44, 1909) could elicit no pain by faradizing the cortex 
in the region of the Rolandic fissure. Foerster reported paresthesia from 
faradizing the postcentral and superior parietal gyri. He believed pain had 
some cortical representation. 

The dura is insensitive to incision, scratch, cautery, and electric stimula- 
tion. But in the region of the large vessels and sinuses this is not true. 
Cushing believed the falx and tentorium to be sensitive. 

Ray and IVolff (Experimental Studies on Headache ; Pain-.seasitive Struc- 
tures of the Head and Their Significance in Headache, Arch. Surg. 41: 813, 
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October, 1940) made complete and carefol experiments on thirty patients, test- 
ing out the pain sense of every part of the structures of the head from the skin 
of the scalp to the basal dura. Their results are extremely valuable; the 
original paper should be consulted by everyone interested. 

In general the gist of their findings is that pain in the head is located in 
the blood vessels. Dural pain points correspond to the locale of arteries and 
veins of some sire. (The basal dura, however, is pain-sensitive at a few points 
separate from vessels.) 



FIk. S.—Dural noor of Die >hull. >howln« ixtlnt* vh«re Mlrnulatt»n ptin and 

arpaa of lo«illxation of pnin corrmpondlne points atlmuiate^. (After Itay and 

Wolff: Arch. Sure, (l: 813. IJIO) 


The distention of cerebral arteries is primarily responsible for the head- 
ache produced by certain pharmacoJo^c agents, such as histamine, and the 
headache produced by septicemia and infection belongs in the same category. 

They conclude, in part : 

“1. Of the tissues covering the cranium, all are more or less sensitive to 
pain, the arteries being especially so. 

“2. Of the intracranial structures, the great venous sinuse.s and their 
veiioiu tributaries from the surface of the brain, parts of the dura at the base, 
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the dural arteries and the cerebral arteries at the base of the brain are sensi- 
tive to pain. 

“3. The cranium (especially the diploic and emissary veins) the paren- 
chyma of the brain, most of the dura, most of the pia arachnoid, the ependymal 
lining of the ventricles and the choroid plexuses, are not sensitive to pain.” 

“From the data available six hasie mechanisms of headache have been 
formulated. Headache may result from (1) traction on the veins that pass 
to the venous sinuses from the surface of the brain and displacement of the 
great venous sinuses; (2) traction on the middle meningeal arteries; (3) trac- 
tion on the large arteries at the base of the brain and their main branches ; (4) 
distention and dilatation of intracranial and extracranial arteries; (5) inflam- 
mation in or about any of the pain-sensitive structures of the head and (6) 
direct pressure by tumors on the cranial and cerrical nerves containing many 
pain-afferent fibers from the head/’ 

They present many diagrams shoiving the localization of headache, de- 
pending upon what structure is stimulated. But since any given headache is 
caused by several mechanisms and is likely to be the result of multiple stimu- 
lations and since the localization is seldom precise, diagnostic conclusions from 
such mapping should be accepted •with caution. 

The influence of position, time of day, activity, etc., on pain has, at times, 
some diagnostic value. 

Store important than all in evaluating pain is to assess the personality of 
the patient- Long ago a writer in the Lancet well said : 

“Pain U in inverse proportion to the vividness of the description, or to the 
square root of the adjectives, or directly proportional to its boringness. Un- 
fortunately another element of receptivity comes in, the listener’s, for some 
people are more easily impressed or bored than others, and vary at different 
times of the day.” 

Sensitiveness to pain notoriously varies with different individuals. Lib- 
man (J- A. M. A. 102: No. 5, Feb. 3, 1934) has suggested a test to determine 
whether a patient under study is or is not hypersensitive “by pressing the 
thumb against the tip of the mastoid bone and then slipping the finger forward 
and pushing against the styloid process. Pressure on the normal mastoid 
causes no pain and therefore serves as a control. It is important not to rub 
the bone because rubbing the periosteum of any bone is likely to evoke pain. 
Pressure in the direction of the styloid is painful to some individuals and not 
to others. The sensitive point is really not the styloid process, but a branch 
of the auricularis magnus nerve.” 

A. Fain in the Head: Headache 

Innumerable conditions produce headache of acute onset and duration — 
reflex, toxic, and infectious. Nearly any general infection begins with a head- 
ache; also fatigue, postalcoholic states, internal hemorrhage, constipation, 
overexposure to sun and wind, allergic states — come in this category. Locali- 
zation of the ache is not of much diagnostic value. 

Chronic headache is also caused by many conditions, but in a study of a 
consecutive series of clinic patients made several yeai-s ago I found that the 
great majority of chronic headaches were due to migraine, neurosis, or eyestrain 
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1. Migraine is one of tlic great medieal <lisca‘»es, a common cause of chronic 
jiivnlUlism. Yet there are ftMv common diseases so often misdiagnosed, or 
which go entirely undiagnosed, as this. ]i[aiiy of it.s victims go through life, 
and sec a hundred doctors, without getting a diagnosis ; they suffer outrageous 
mismanagement; they have teeth out, sinus operations, “deviated” septa 
undeviated, glasses endlessly changed, all manner of gynecologic atrocities, 
gastrocnterologic chniniiig, psychoanalj'sis— all of which they could have been 
saved if someone had explained the condition to them in the beginning. 

The manifestations of migraine are so protean, it presents under so many 
guises, it has been the subject of so many clinical explanations, that not a few 
physicians have denied its existence. But this, I am sure, is an error. Although 
it is entirely functional, with no discoverable anatomic basis, it is none the less 
real. It is somatic and not psychic. It is not even psychosomatic. 

“Sick headache,” the eoramou name for it, is acceptable. It has a diges- 
tive part (sick — i.e. nausea, vomiting) and a cephalic part (headache) : they 
arc usually conjoined, but may exist separately. 

Jlany explanations of the mechanism of migraine have been advanced, but 
none is satisfactory. Several are dangerous, notably that it is a reflex, becau.se 
this leads to polysurgcrj*. If it is allergic, it is not like any other allergy 
known. My experience i.s all against the idea that Die neurotic members of a 
family tend to inherit it: mo.st of the victims I have kno\iu have been notably 
well-balanced and stable. The most suggestixe cxpbination is that it is due to 
spasm of the cerebral arteries: in many Instances tlie temporal arteries are 
felt to be small and tlio retinal arteries on the niTccted side bavo often been 
observed to be in spasm. Transient hemiplegia has been reported. The 
beneficial action of crgotnmiiie tartrate, which functions by dilating the 
arteries, has been used as an argument in favor of this theory (Graham and 
Wolff; Arch. Xeurol. and Psychiat. 39 : 737, 1938). At the height of the at- 
tack spasm gives >vay to dilatation, the temporal arteries throb, and one aide 
of the head feels warmer than the other. 

The fact that it is definitely hereditary does not explain the mechanism, 
but it is a helpful diagnostic point. Allan (Arch. Int. Jled. 42: 591, 1928) in 
a careful study of 500 casc.s, found that in 50 families in which both parent.s 
were migrainous, with 318 children, 240 liad migraine, 48 did not, and .30 were 
too young or could not be traced — a pasitive figure of 83.3 per cent. In 141 
families in M’hich one parent w.is migrainous, there was a positive figure of 
inheritance of 61 jicr cent. In 98 families in which neither parent had mi- 
graine, 3.7 per cent of the children had migraine. Kovalc.sky traced the 
malady through three generations in 18 out of 110 eases, and Mills once traced 
it through five generations. 

The diagnosis can be made and a given case of headache properly labeled 
if the clinician will go over the history, carefully eliciting the following ehar- 
ncteristics. They will not all be present in any one ease, but nnj* combina- 
tion is suggestive: 

(1) IViUomaTY HrrvmmxcE. — Tbia is the most significant and con- 

stant .symptom. Any bcadache that comes at intervals is migraine until 
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pi'ovecl otherwise. It may he called neuralgic headache or more often “my’* 
headache. The patient may have other headaches, but they are not the same; 
the enemy in his well-knoira guise and habiliment is always recognizable. The 
periods may be regular or not, long or short. A monthly periodicity is com- 
mon, but it has no relation to menstruation necessarily. I know one patient 
with indubitable migi'aine, who has it every morning. It is gone by noon, and 
he is greatly relieved by ergotaminc. 

(2) VsizATERAL . — This is extremely variable, more often absent than 
present, but when present it is a strong and powerful clue. If not definitely 
unilateral, the patient may acknowledge that it is worse on one side than the 
other. One pupil may be dilated. The behavior of the temporal arteries is 
described above. In any one individual one side may be always affected, or 
the pain may alternate from one side to the other. It is generally worse in 
the temple, the orbit, and the ja%v- 

(3) Aura. — If careful inquiry be made, by questions based on experience, 
aura, contrary to many textbook questions, will nearly always be found. The 
sictim nearly always kno^vs, in other words, when on attack is coming. In 
migraine, in contrast to epilepsy, sensory and motor aura are least common, 
but bodily states give the hint. 

Aitro of Bodily Stale — Euphoria . — “I never feel more happy, more ener- 
getic and buoyant than on the day preceding an attack and have long ago 
learned to expect a day of suffering to follow these pleasurable sensations,” 
wrote Dr. Sidney Kuh (J. A. hi. A., Feb. 10, 1910), describing his o^vn case. 
A particularly good and refreshing night’s sleep is a signal in others. One 
patient told me that for iiours before an attack lie had a sense of great pre- 
science: common things, such as commercial advertisement signs, took on 
deep and mystical significance, he saw into the mind of God and knew all the 
secrets of the universe. In othere the aural state is one of depression: they 
are cross and irritable. Inability to concentrate on routine tasks is contrasted 
with a state of demoniac activity — one housewife referred to herself as “Dutch 
Cleanser” and her husband called her “a fanatic with a dust brush” the day 
before an attack. (Bing and Haymaker: diseases of the ^'ervous System, 
1939.) 

Sensory Aura . — Hallucinations have been described. Immediately preced- 
ing the headache one of Wier Jfitehell's patients saw a bright cloud and parti- 
colored rain. “On going upstairs, she was aware of being accompanied by 
a large, black, and very hairy dog. A severe pain over her left eye and the 
dog was gone.” Another saw her long-dead sister in a mirror. Visions of 
black cats are repeatedly described. 

The ocular light displays, as classically described, in my e.vperience are 
rare. Some ocular phenomena occur in 57 per cent of cases. Teickopsia 
fortification spectra, zig-zag lines illuminated with goi^eous colors, e.vpanding 
scotomas are the forms most often described. 

Paresthesias, tingling of the fingers, tinnitus, dizziness, chilly feelings, are 
other forms of sensory aura. 
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3Ioior Aura . — Drooping o£ one eyelid, transient aphasia and transient 
paralyses, frequency of urination, a feeling of weakness, are among the most 
frequent motor aura. 

(4) As.soaAT:oN With Digesstive Disturb vxce.— The sick part of sick 
headache is just as important as the headache. In fact, it may exist alone — 
o^donttnoZ migraine. Many persons go through life having periodically what 
they call "bilious attacks*' or "my bilious attacks," which are really migraine. 
About 40 per cent of migraine patients start off an attack with vomiting and 
are nauseated for the early part of the attack. An even commoner feeling is 
that of paralysis of the bowel. "In my own case, at least,” wrote Dr. Sidney 
Kuh, "there is a very peculiar abdominal sensation which may best be de- 
scribed as a negative sensation, the absence of a sensation normally present, 
which I am inclined to attribute to the absence of the normal peristaltic move- 
ments. At such times my intestinal tract, ordinarily very sensitive to cathar- 
tics, fails to react to their administration." Many victims find that if at the 
warning or beginning of an attack, they can get a cathartic to net, the attack 
will be aborted. 

Various migraine "equivalents" have been described, such as paroxysmal 
tachycardia, spells of vertigo, states of mental depression, which take the place 
of migraine attacks, but the argument seems to me strained. (Slight and Mor- 
rison : Am. J. Psychiat. 97 j No. 3, November, 1940.) 

(5) Lite IIistory or JIiorain'e.-— I n a given ease of clironic recurrent head- 
ache it is of some diagnostic help to learn at what age the attacks started. If 
one elicits the history that they began at fifteen to twenty ycar> of age, that 
at first they were comparatively mild and became gradually more severe, and 
then again eased off in severity, it is a confirmatory point. Kyestrain head- 
aches begin when reading begins, neurotic headaches later vhen the stress 
of life presses. 

(6) The SYsiPTOMATOLOGV and nu'sic.vL piie.vomena of an attack are not 
of great diagnostic help because they arc so variable. The pain is sometimes 
described as throbbing, sometimes ns constant. Slovemerits, lights, noLses 
make it worse. One side of the face may be warmer than the other. The face 
is sometimes described os alternately flushed and pale. The pulse i.s usually 
regular, blood pressure is unchanged. Ptosis of one eyelid may persist 
through the attack. Appetite is gone and food is refa.scd. Valliex's tender 
points of exit of the ophthalmic (supraorbital, no-sal, palpebral), trigeminal 
(infraorbital, malar, dental, auriculotcniporal), and occipital (postaurleular) 
nerves are not constant or reliable. 

2. Neurotic Headaches. — ^Neurotic is a poor word but will ha\e to serve. 
They arc not exactly neurasthenic nor hysteric, these headaches, at least ac- 
cording to my definitions. They are, I suppose, escape mechanisms. Many a 
man has avoided regular employment, many a woman has kept a family danc- 
ing attendance by the means of this simple device. 

“To use a Hibernianism, the most striking peculiarity of a neurasthenic 
pain in the head is that it is no pain al all. The patient would prnliably feel 
this paradoxical statement to be a persona! affront, or would at least Icnn it n 
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characteristic medical absurdity. N’evertheless, it holds good. However bit- 
terly the ^^ct^m may complain of his head, however truly and constantly he 
may suffer, the fact remains that careful inquiry will nearly' always show the 
headache to be not a hurt but a distress or discomfort. Be it at once under- 
stood that this does not minimize the afiliction, for in the same breath with 
which the patient acknowledges that it is not exactly a pain, he will earnestly 
and honestly aver that he would ten times rather have a regular pain. "What 
he has is a sense of pressure or constriction or expansion; a feeling of heavi- 
ness, of lightness, of fullness or emptiness; a sensation as of a foreign body 
within the cranium, or as if there were a vacuous eavity which needed filing. 
The foreign body complained of may appear to be liquid or solid, loose or 
fixed, and the conAdetion of its presence be so complete that the patient de- 
mands operation for its removal. A frequent complaint is of a feeling that 
there is some material hindrance to mental effort — an intense appreciation of 
some obstruction to brain action. Sometimes this is described as a veil, screen, 
or cloud that darkens and retards all inteHectual activity, or the plaint is 
simply of a dull, deep-seated, frontal, occipital, or temporal something which 
the sufferer is unable to define with nicety. Altogether too frequently one 
hears about a pressure at (or on) 'the base of the brain,' a glamoring expres- 
sion which emanated, I regret to say, from the medical profession, and which, 
notwithstanding its utter absurdity, still lingers in the nomenclature of our 
submerged fifth, 

“In my experience a geometrical pain means neurasthenia or something 
allied to it. By geometrical pains I mean those in points, lines, squares, circu- 
lar areas, parallelograms, triangles, etc. But here again it is to be remarked 
that a geometrical pain is rarely a veritable pain, but rather a pressure, or a 
heat, or a coldness, or a drawing, or some other dolorous paresthesia, 

“Notably peculiar is the negative attribute of neurasthenic headache that, 
no matter how severe it may be, it allows the sufferer to sleep. 

“. . . More than any other headache, it is amenable to diversion. . . . 

“With the exception of such transient relief as may be obtained by medi- 
cines or diversion, the headache of neurasthenia tends to be eomstant or nearly 
so. Patients who are 'always conscious that they have a head,' are ‘never 
free from headache,' ‘have not a moment's peace,' ‘have had a headache for 
three years,' etc., are nearly always neurasthenics, and this continuousness 
separates their headache sharply from migraine and neuralgia. He who has 
had a headache for three months is pretty sure to be suffering from neuras- 
thenia, or from grave organic disease.” (Patrick: Every-day Headaches, 
Medicine, January, 1901.) 

The statement, "I have had a headache every day, all day, for twenty 
years;” is the give-away. If the patient does not know how a normal head 
feels, how does she know she has a headache! Jleanwhile, nutritionally, such 
patients blossom like the rose. How, one asks argumentatively, can a person 
really suffer and still gain weight or at least retain the weight stationary, eat 
well, have clear eyes and complexion! 

3. Eyestrain. — ^Headaches from eyestrain, I think, are fairly frequent, 
though there is usually a neurotic element mixed in with them. At least the 
patients are hypersensitive to pain. The diagnosis is made on the therapeutic 
test: if glasses banish the headache, what more need be said? 

All headaches of ocular origin are not included under eyestrain. In a 
middle-aged patient whose headaches b^an ivdthin a few months or weeks of 
consultation, glaucoma must always be ruled out. Iritis shoxild be fairly evident 
when an etiologic factor. 
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4. Indurative Headache (Chronic Headaches of Questionable Etiolopy or 
Which Are Infrequent). — This term was introduced into medical counsels 
about thirty years ago. Edinger said it was the most frequent form of head- 
ache. The idea came apparently from Swedish masseurs who found that in 
certain cases of headache there Avas considerable tendernes.s in the occipital 
and suboccipital regions, that these sites svere the locations of indurations of 
a rheumatic nature, and that the headaches were relieved by massage. I, my- 
.self, living in a locality at a time when wc had no skilled masseurs, have 
rubbed away diligently at a number of these Indurations and, sure enough. I 
cured many a he-adachc. But skepticism, that enemy of the pocketbook, kept 
creeping in. I became like the little boy in “The Emperor’s Xcav Clothes.” 
Suddenly 07ic day I found I could not feel the nodes, and the conviction deep- 
ened th.at I had never felt them. Dr. Hugh Patrick, although an advocate of 
indurative headache, wrote (J. A. M. A. 71 : No, 2, July 13, 1018) : "I think 
the nodules ns generally dc.scribed have no analogy in disease el.scwhere in the 
body, and not often have I been able to feel them. Jly expericnec svith mas- 
scurs is that they nearly alwaj-s feel something abnormal. Norstrom naively 
advises one to examine the noelules during an attack of pain as otherwise 
they may not be found. Obviously this means that the observer does not feel 
them, but the patient docs.” 

I believe all cases of so-called Indurative headache are either neurosis or 
migraine. 

5. Headaches of Nasal Origin.— Gruenwald, of Vienna, taught that head- 
ache was present In 100 per cent of the c.ases of acute sinus disease and in 50 
per cent of the chronic cases. 1 svould say that the latter figure is too high. 
Deeton, in a consecutive series of 270 case.s of chronic sinusitis, found headache 
the chief complaint in less than 1 per cent. 

C. Infection in the Nose as the Caose of Headache. — ^Acute upper respira- 
tory infections produce headache due lo na.sa! obstruction; it is usually dull 
and of A'arj'ing intensity, located in the supraorbital region. 

Sinusitis produces headache Avhieh may he periodic or con.stant, intensified 
l)y a jat or stooping, nsunlly located in the intraorbilal region or at the root 
of the nose. 

Acute frontal sinusitis produces headache that may be intermittent or 
pulsating, at times radiating to on entirc'half of the head. It is often so 
excruciating that sedatives foil to control it. 

Acute cthmoiditis produces headache, associated with lacrimntion and a 
feeling of burning and pressure in the eyes. 

7. Obstruction In the Nose as the Cause of Headache. — Tremble (Head- 
ache of Na.sal Origin, Cannd. 3f. A. J. 50: 43, Jan., 1044) belicvc-s that aside 
from infection any anatomic abnormality or obslnjction may cause nasal head- 
ache. He lists high deflection of the septum to the nITected side, a large boggy 
middle turbinate, polypi in the middle meatus, or even .welling of the mucous 
membrane due to allergy, ridges or spurs on the septum, particularly along 
the upper border of the vomer which may impinge against the inferior or 
upper turbinate. 
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Perskj' (Headache of Otorhinologie Origio, Clinics 1 ; 76-88, June, 1942) 
warns against concentration on (he otorhinologie factors in headache. 

Obviously the post hoc evgo pi-opter hoe fallacy may be the pitfall here. 
There are so many nosc.s that hare some deviation from the normal, and so 
manj’ people with chronic headache that the number of those with both is a 
statistical probability. The merely uncritical conclusion that when one is 
found it is the cause of the other will lead to more or less serious consequences. 

Sluder’s lower half headache or Sluder’s neuralgia is due to involvement 
of the splenopalatine (Meckel’s) ganglion, usually due to na.sal infection. 
“Lower half headache, when complete, is pain in and about the eye, the upper 
jaw and teeth, extending back about (he zygoma into the temple, the ear, mas- 
toid, worse usually 5 cm. hack of the mastoid with tenderness to pressure to 
the occiput, neck, shoulder, shoulder blade, arm, forearm, hand and fingers, 
%\ith often a sense of pepper or mustard burning in the nose.” (Sluder; 
J. A. 51. A. 77: No. 9, Aug. 27, 1921.) Sneezing, vertigo, photophobia, and 
occasionally choked disc may accompany it. 

8. Acute Otitis Media produces pain located in the ear proper. In some 
cases the headache extends to the entire side of the head. 

9. Hypertensive Headaches. — Considering the frequency incidence of hy- 
pertension, headache is a rare complication. But occasionally in young malig- 
nant hypertensive patients, it may be the first and pre.senting symptom. 

10. Syphilitic Headache. — Headache is common in all stages of syphilis. 
It may be the only and presenting .symptom in many an innocent victim; it 
may cause chronic invalidism, the real cause of which goes for a long time un- 
suspected. Jlany a woman has had colon irrigations, ovariectomies, ventral 
suspension, teeth and tonsils removed for a persistent headache when a 5Vas- 
sermann would have cleared up the whole puzzle. 

11. Temporal Arteritis. — This is a queer entity. It affects men over fifty, 
produces headache, there is thickening and tcudeniess of the temporal artery 
and after a few months spontaneously goes a^^ay. (Horton and JIcGarth: 
Proc. Staff 5Ieet., Jlayo Clinic 12 : 548, 1937 ; also Jeghers : Proc. New England 
Heart Assn,, ilareh 25,. 1940.,) 

12. Brain Tumor. — ^The proportion of headaches due to brain tumors dif- 
fers widely M’ith the kind of clinical material a phj-sician handles. In a gen- 
eral outpatient medical clinic they are rare; in a neurosurgical clinic, fairly 
common. Every patient >vith a chronic headache deserves an examination of 
the fundus oenli. 

13. Tic Douloureux (Trigeminal Neuralgia). — The diagnostician can 
hardly mistake tliis truly prostrating disorder. It occurs in late middle age 
and old age almost exclusively. It is probably primarily a disease of the Gas- 
serian ganglion, degeneration being due to arteriosclerosis, altliough definite 
pathology is difficult to prove. The pain attacks suddenly, either in the distri- 
hution of the ophthalmic, the maxillary or mandibular branch of the nerve, or 
all three or any two- It is of a particularly excruciating character. The patient 
is forced into immobility by the spasm, evoi the facial muscles; tie is a misnomer. 
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Lacrimation is profuse. 'While diagnosis should hardly ever be missed, it hap- 
pens, s\ith serious consoquenee, to the extent of extraction of all the teeth on 
one side. 

B. Thoracic Pain* 

CaUSIS AKD ItFl^\TIVE FREQUENCY 

1. Fatigue Neurosis. — Often labeled with what Cabot called “the bom- 
bastic term, pleurodynia.” Intercostal neuralgia is an equally objectionable 
term because it commits one to a specific pathology. The diagnosis is made 
by exclusion of organic disease. It is transitory and not serious. 

2. The Anginal Syndrome. — In the middle- and old-age groups this is 
easily the most frequent cause of thoracic pain. It is fully discussed on pp. 
3C6-376. The pain of angina is almost certainly of the type due to ischemia of a 
muscle. There is no question as to the reality of this relationship. Lewis, 
Pickering and Rothschild (Heart 15: 359, 1931) subjected it to careful experi- 
mental tests. Using an apparatus which by the armlet of a sphygmomanom- 
eter shut off the blood supply, aud a grip machine which measured the amount 
of muscular contraction of the flexor muscles, they found that “after a time 
the arm bccomc.s the seat of a disagreeable, aching pain, gradually becoming 
so nearly intolerable that the exercise must be brought to an end." 

3. Pleuiisy, Including the Onset of Pneumonia, Fibrinous Pleurisy, Pleural 
Effusion, Serofibrinous Pleurisy. — ^These arc the most frequent cause of tho- 
racic pain— after plcurod^mia— in the younger age group, up to the age of 
forty-five. The parenehjTtia of the lung is insensitive to pain. The trachea 
and primary bronchi arc somewhat sensitive, giving rise to the feeling of sub- 
sternal soreness experienced at the on-set of a cold, hardly to be called a pain. 

The visceral pleura, according to Capps (Arch. Int. Med 8: 717, 1911) is 
insensitive, but the parietal pleura Is very sensitive. Inflammation of the 
parietal pleura gives ri-se to strictly localized pain, exactly over the site of the 
involvement. 

In many plcuri-sics the diaphragmatic pleura Is involved. It is innervated 
by the phrenic nerve and the last six intercostals. The central portion of the 
diaphragm is innervated by the phrenic alone. If inflamed or irritated, pain 
is referred to the neck. The peripheral rim of the diaphragm, 2 or 3 inches 
wide, innervated by the lower intercostals, when inflamed or irritated, pro- 
duces referred pain in the lower thorax, the lumbar region, or the abdomen. 

4. Pericardial Pain. — Considering the incidence of rheumatic pericarditis, 
this should be the commonest cause of thoracic pain in children. There is 
sharp contradiction in the classical literature as to whether inflammation of the 
pericardium catLscs pain. Ilirechfclder {Dhtases of iht Heart and Aorta, 
Philadelphia, 1910, J. R. Lippincotl Co.) stated: “In simple fibrinous peri- 
carditis, prccordial pain is the most striking sjmptom’’ while Mackenzie (Dh- 
eases of the Heart, Ijondoii, 190S, Frowde) eaid: “Drj- pericarditis is essen- 
tially a painless complaint. This curious painltssness has long puzzled me.” 

■The dlrcuMlon of U>« pli}»lol»Efc.p^UMiiovlc batU for ahlomlnai pala alio appiks to 
thoracic pain. 
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Capps (Arch. Int. ifed. 40: No. 5, Nov., 1927) by experimentally introducing a 
silver wire through a paracentesis cannula into the pericardium, concluded that 
neither the visceral nor the parietal pericardium had pain sense. But the 
diaphragmatic pleura is so often involved in pericarditis that the typical 
referred pain either in the neck or over the lower thorax or upper abdomen 
is produced. In pericarditis with lai^e effusion patients complained of dyspnea 
and a ^'tight feeling” or oppression over the heart, but not pain. 

5. Other Causes of Thoracic Pain. — It is difficult to determine their rela- 
tive frequency. 

Acute, sudden, explosive, as.sociatcd usually iiith collapse. Aente pneumo- 
thorax, dissecting ancurj'sm (see Schnitkerand Bayer; Ann. Int. Sled. 20; 486, 
Sfarch, 1944), pulmonarj' embolism, and infarct (q.v.). 

Herpes zoster — prodromal stage — may lead to humiliating mistakes unless 
constantly kept in mind. The pain is more severe than in pleurisy. The ab- 
sence of physical signs in the presence of indubitable excruciating pain of radicu- 
lar distribution should suggest it. After the eruption, of course, the diagnosis 
is seldom or never in doubt. 

Chroxio, Graduju:/, or Becurbent. — 

Aortitis and Aneurifsm . — Pain is mostly substcrnal, sometimes referred to 
arm, neck, or abdomen. Jfay be steady and boring, or anginoid in its periodicity, 
recurrence, and relation to effort. Paroxj'smal attacks of dyspnea may accom- 
pany or replace the attacks of pain. Differential diagnosis may obviously be 
troublesome. The diagnostician will find more physical signs, however, on the 
average, in cases of aortitis, than in angina or coronary thrombosis; the x-ray 
evidence may be positive, the Wassermann Is certainly suggestive and the 
electrocardiogram may be helpful. 

Spondylitis, Radiculitis . — 'Radicular pain may imitate anything, but is likely 
to he chronic rather than recurrent, bilateral and segmental. This cause should 
always be considered whenever the diagnostician is confronted ivith chronic 
persistent chest pain. (Sec Smith and Koontz: De/ornvtftes of the Thoracic 
Spine as a Cause of Anginal Pain, Ann. Int. 3Ied. 17 ; No. 4, October, 19'i2j and 
Gasther: JV.w AV.rjv D/jy/w iv JJpptrtrDpfiic- Osifsiarthriiis of iJie. 
Spine as a Confusing Factor in Diagnosis, J. Lab. and Clin. Jled. 15 ; No. 12, 
September, 1930.) 

Tales Dorsalis — girdle pain, a subdivision of the above. 

Slipping Ril Cartilage Syndrome . — ^“Loosening of the costochondral carti- 
lages of the lower ribs, notably the eighth, ninth and tenth, either by displace- 
ment of fracture fragments or didocatiou of the cartilage, or more often by 
curling of the end of the loosened cartilage, so that on respiration or motion 
the deformed end slips over the ribs against the inside of the rib above with a 
click that is felt by the patient in some cases and ivith a severe and in- 
capacitating pain.” (Holmes: New England J. Jled. 224: No. 22, 3fay 29, 
1941.) The cause may be either acute trauma or chronic trauma or multiple 
minute injuries as from golfing or one-aded weight carrying. Digital exami- 
nation with the patient in the supine position will reveal the movable cartilage. 
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associated Avith a click and a pain. “Because of failure to rccofrnizc the 
syniptom-snidrome, needless laparotomies hare Iteeii performed and prolonged 
suffering and incapacit.v from an easily corahlc condition are oftcu permitted.” 
(Holmes, op. cit.) 

(rMHinin of the sternum, costal neoplasm, costal actinomycosis, must l)e con- 
sidered. 

3ftdmsfinnl f/roH'lhs seldom produce pain, rather pressure s>Tnptonis. 

Unilateral rupture of the sixth cervical infert'crfciirfll disk produces pain in 
the neck radiating to the .shoulder, preeordium and arm. and sensory changes 
in the index and middle fingers. It ha.s been mistaken for angina. Jtinor 
trauma — bending over to tic a shoe, jerking due to sudden automobile stop- 
ping or starting — is sometimes the cause: often the eaii.se cannot be deter- 
mined. There is a long history of crick in the neck (Semmes and Slurphy: 
J. A. M. A. 121 : 3209, April 10, 1913). 

0. Pain in the Ann, Shoulder, and Keck 

Cabot {Differential Diagnosis, W. B. S?anndcrs Co., 1919) listed the relative 
frequency of causes of brachial iiain on the basis of hospital record statistics as 
follosvs: Arthritis, suhdtUoid ('subacromial) bursitis, fatigue and occupational 
neurosis, ojfcomi/fh'/iV, mictiryani. luuralgia (cansc not specific), mediastinal 
tutnor, neoplasm of orm or shoulder, cervical rib, n«£;i7ia pectoris, embolism. 
(Tnmnia, infection, and wounds not represented.) The se.alcmis nntfeus syn- 
drome causes p.aiu in the side of the neck radiating over the clavicle in front, 
down over tlio shoulder and upper extremity into the hands by way of the 
course of the radial, ulnar, and median nerves (Ilansson: S. Clin. Xorth 
America 22: Cll, April, 1942). 

D. Abdominal Pain 

General Considerations. — rain ilself is n Mifliciently controversial subject, 
evading a strictly phy.siologic explanation, but visceral pain, especially ab- 
dominal. has piirtietilarly attracted vnrie<I and antagonistic liypotlieses. 

The stvunbling block to a unified conception lies in the fact that the ab- 
dominal viscera are insensitive to but disease of these viscera undoubt- 
edly, under eerlnin eircunislnnees, give.H rise to a sen.se of pain which is 
localized on the surface of the abdomen and to localized cutaneous hypersensi- 
tiveness. 

liTgCNAS-DCT.’s K.xtTKiJiKNTS.— For centuries— in fact, until 1900— there was 
probably no nuslieal man, no matter how wcU-infomitsl, nho would even Imvc 
thought of any other expl.ination for a pain in the niKlomcn than llmt u viscus— 
the stomach, the liver — w-as diseased and the disease stimulated its p.nin nen-es. 
About 1900 Karl Ouslnv I.cmiandcr, of Stookhohn, began to report on his ex- 
periments in p.stients under local anesthesia. They were conscious and could 
respond to quc.stions. He found that when he had tborongbly nnesfbetired tlie 
abdominal wall and parietal i»erifoiieum. he eoulil stpicoze, cut or burn the 
solid viscera— Uver, spleen and kidney— without eliciting pain. The stomach, 
duodenum, gall bladder, iejunnni, ileum, panereas. colon, appendix and great 
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omentum could be clamped, burnt, cut, without pain. Stretching produced 
pain in the duodenum and appendix, but not the stomach or small intestine. 
Traction on the stomach and jejunum-ileum, however, caused pain, probably 
by the drag on the mesentery. Strong contraction of hollow organs (cramp) 
also produces pain. Leunander, and ererj-one else who has ever performed 
such experiments, found the parietal peritoneum to he sensitive to all kinds of 
stimuli. 

These experiments have been repeated by a number of observers with ap- 
proximately the same result.? and are generally accepted. 

Ros-s. — Lcnnander’s only predecessor in the field was James Ross, of Sfan- 
chester, Avho published a theory of visceral pain in Rram in 1887, He stated 
that there were tAvo kinds of pain, splanchnic and somatic, the splanchnic pain 
arising in the organ, and the somatic, in the cerebrospinal nerves of the body 
wall, connected AA’lth the .same segments of the cord as the affected splanchnic 
nerves. "The splanchnic nerves of the stomach are derived from the fourth, 
fifth and probably the sixth dorsal nerves, and when the splanchnic peripheral 
terminations of these nerves arc irritated, the irritation is conducted to the 
posterior roots of thc-nerves and on reaching the gray matter of the posterior 
horns, it diffuses to the root.? of the con-espoading somatic nerves, and this 
causes an associated pain in tltc temtory of distribution of these nerves, which 
may appr6priately be named the somalk pain." 

!XIackes 2 ie.— R oss apparently never alleuipled anything like Lennandet’s 
experiments and it never occurred to him to doubt the existence of splanchnic 
pain, but his A’iew.s of the spreading of afferent impulse.? through the cord to 
the segmental sensory roots had a great influence on James Jfackenzie, tvho 
began to experiment on visceral pain ami formulated an hypothesis Avhich Avas 
finally summed up in a monograph entitled: "Symptoms and Their Inter- 
pretation," first published in 1912. (Hoeber.) 

Mackenzie tell.s an anealote of a consultation with another physician 
which illustrates his vieAvs- The patient had pain in a limited area on the skin 
of the epigastrium. The diagnosis of gastric rxlcer Avas agreed upon and 
Mackenzie asked the consultant the nuestion if he Avished to plunge a long 
hatpin through the eentei’ of the nicer, nherc, on the slrin, AvouJd he place the 
point of the pin. The consultant said in the center of the spot of hyperalgesia. 
Yet at operation the stomach Avas found dilated and displaced, and the ulcer 
area was in reality in the hypochondrhim to the right and about on the lex'd 
with the umbilicus. 

It is obA'ious that the stomach may carry its ulcer into nearly aiiy region, 
but the area of pain and seii.sjtivcness remains fixed. 

jrackenzie’s theory of A’isceral pain was that a diseased viseus sends 
afferent impulses through the splanchnic ners-es (sympathetic) u-hieh reach 
the cord and create an irritable focus Avhich stimulates the sensory and motor 
nerve roots. This stimulation results in the only response the nerves are 
capable of— in the case of the sensory nerves, pain, just as the stimxxlation of 
the optic nerve AA-ill produce only sensations of sight, and stimulation of the 
auditory uerA’e, sensations of hearing — distributed in a localized and fi.xcd 
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area on the somatic shin segment. In the case of the motor nerves it produced 
spasm and rigidity of the muscles. These are respectively what ilackcnzic 
called the viscerosensory refle.v and the visceromotor reflex. 

Ligat. — In The Practitioner for Angnst, 1916, Jlr. Ligat recorded observa- 
tions -which extended those of Slackeniie. lie reported localized hyperalgesia to 
ordinary stimuli in the skin of the abdominal wall in visceral disease. His 
method was to “grasp the skin and subcutaneous tissue firmly between finger 
and thumb and draw them away from the deeper layers of the abdominal wall. 
If a hj*pcralgcsic area be present, the patient winces and one can tell by the 
patient's expression when such an area is being stimulated.’’ Tlie facial ex- 
pres.sion should especially be watched: the visible wincing converts “a sub- 
jective symptom virtually into an objective sign.” 

lie mapped out seven of these hyperalgesic areas corresponding to classic 
intra-abdominal disease: 

1. Epigastrium in gastric and duodenal ulcer. 

2. Right hypochondrium for gall bladder disease. 

3. McBurney’s point for appendicitis. 

4. Lower right abdomen near pelvic rim for right salpingitis. 

5. Umbilical region for small intestine. 

6. Ilypognstrium for large jntesline.s. . ' 

7. Lower left abdomen near pelvic rim for left salpingitis. 

IIuBST.—- In 1911 Dr. A. F. Hurst in the Goulstonian Jcclurcs on “The 
Sensibility of the Alimentary Canal,” while-agreeing with Lennnnder that the 
viscera could be cut, burnt or pinched without pain, brought forth evidence 
that contradicted llackcnzic’s statement that there is no such thing as visceral 
pain. When the esophagus, stomach, and colon arc put under tension, pain 
results. He believed that increased peristalsis in the intestine produced vis- 
ceral pain, vaguely localized in the center of the abdomen and that this is not 
due to stimulation of the sensory nerves of the abdominal wall. 

Hurst later abandoned the theory that when the stomach suffers from 
infiammatiou or tissue destruction, it is insensitive to pain, basing this on the 
fact that when an ulcer is vis\ialized by the fluoroscope, pressure over the 
exact area of the crater elicits deep tenderness. 

SIor.iXY. — Jlr. John Jlorley of Manchester gave a great many years of 
consideration to the subject and in 1931 summarized hi.s ideas in a valuable 
monograph entitled “Abdominal Pain” (Edinburgh, 1931, Livingstone). He 
criticized nearly all the previous theories, which are outlined above. Particu- 
larly he differed from Jilackenric’s idea that afferent impulses from the vis- 
cera were relayed through the splanchnic (autonomic) ncrvc.s: “There is 
neither physiological nor histological evidence for the precise connection be- 
tween the autonomic and ccrchro-spinal afferent nerves.” Ho attributes most 
visceral pain to the associated localized inflammation of the parietal peritoneum 
and slati's that the afferent impulse, through the ordinary peripheral sensory 
nerves, results in pain which is nscribe<l to the segmental somatic distribution 
of the skin, and when the impulse is strong enough, it spills over into the cor- 
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responding motor segment, causing rigidity. He substitutes the names “peri- 
toneoeutaneons reflex” and “peritoneomotor reflex” for Sfaokenzie’s terms 
“viscerosensory” and “visceromotor” reflexes, 

Jlorley, by his experiments on shoulder tip pain, proved that it occuri-ed 
as a result of irritation of the diaphragmatic peritoneum. He reemphasized 
that the mechanism of this lay in embryologie descent of the diaphragm from 
the neck and shoulder region. The shoulder tip pain is therefore a reflex, 
referred to the skin area of distribution of the sensory nerves developed while 
the diaphragm was in that region. 

Kjssella’s pATHUfT.— Kinsella (Lancet 1: 711, 1929) threw a monkey 
wrench into all this speculation by reporting a paraplegic patient with a com- 
plete severance of the cord at the third dorsal vertebra in whom an enema 
caused a colicky abdominal pain. All the commentators writhe over this, 
Jlorley explains it by assuming that some intact fibers existed from the splanch- 
nic nerves to the cord, but if so, it w'ould seem that Kinsella would have so 
staled. It seems to prove that impulses to the sympathetic can be trans- 
mitted perhaps by the vagus to the sensorium. 

Paljie3i. — Peptic ulcer would seem to present conditions which umukl 
readily explain on a common-sense basis the pain associated with the disease. 
There is an open ulcer, exposing a raw surface and nerve endings (if any 
exist), and a chemical irritant, hydrochloric acid, in contact the raw 
surface. Furthermore the pain is relieved by neutralization of the acid. But 
many obsei^'ers — Hurst, Schmidt, Hardt—introduced various strengths of hy- 
drochloric acid into both the normal and ulcerated stomach, ivithout producing 
pain. Reynolds and iIcCIure (Arch. Int, Med. 29: 1-11, Jan., 1922) reported 
even pouring hydrochloric acid directly on a duodenal ulcer by means of a 
Rehfuss tube without producing pain. It was then thought, in the light of 
these negative results, that it was not the acid, but increased peristalsis, which 
caused the pain. But a further set of observations with the x-ray and the 
intragastrie balloon, indicated that pain was not felt at the moment of intense 
peristaltic activity. W. L. Palmer (Arch. Ini. Med. 38; No. 6, Dec., 1926) 
repeated the experiments. He explained the discrepancies by showing that 
in. ulcer there are sensitive periods. During such periods he was able to pro- 
duce typical ulcer pain. 324 times in 84 patients. No pains occurred 10 times 
in a distress period, and 70 times in a <l'istres.s-free period. A gruel meal 
removed during a distress period caused pain when reintroduced, but not if 
neutralized before reintroduction. 

Clinical Observations. — ^In the meanwhile during the period when these 
clinico-physiological investigations were being carried out, a large body of 
purely clinical observation was accumulating an entirely practical body of 
knowledge about visceral pain. This may be said to have started with Charles 
McBumey. These observations corresponded to the period of development of 
abdominal surgery when diagnosis was checked immediately after it was made 
by laparotomy and surgeons were naturally interested in linking up exact 
clinical syndromes to the existent pathology. 
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Dr. Charles McBurney of New York tleserihed (New York ilcd. Jour. 
50: G7fi, ISSO) his diafriiostie point in acute appendicitis thus: 

“The.fj-wct locality of the i^eatest heiislti\ ciiess to pressure has seemed 
to me to he usually one of importance. "Whatever may be the position of the 
healthy appendix as found in the deadhousc— and I am well aware that it.s 
position uhen uninflamed varies greatly — I have found in all of mj* operations 
that it lay, either thickened, shortened or adherent, very close to its iioint of 
attachment to the cecum. This, of course, must, in early stages of the disease, 
detennine the scat of greatest pain on prcjcsure. And I believe that in every 
ca.se the seat of greatest pain, defennined bt/ the pressure of one finger, ha.s been 
very exactly hetween an inch and a half and two inches from the anterior 
spinous proce.ss of the ilium on a straight line drawn from that process to the 
umbilicus. This may appear to he an affectation of nccnracs*, but, so far as 
my experience goes, the observation is correct.’' 

It came to be general knowledge among surgeons that the pain in acute 
appendicitis is located early in the attack in the epigastrium, moves to the 
umbilical region and then to the region of JfcBuriiey’s point. 

Another diagnostic maneuver in appendicilw was described by Dr, Thor- 
kild Ilovsing Zentralbl. f. Odr. 342: 1257, 1007) as follows : 

“noth patients .showed such unusual sensitiveness to palpation that a 
careful examination of the region of McBumey’s point seemed not only im- 
possible but inadvisable. It occurred to me that the typical pain might pos- 
sibly be elicited by pres-sure on tlio descending colon, in the left iliac fossa. 
1 laid my left hand flat on the abdomen and with the right hand forced its 
fingers down against the colon, coropres.sing It. The hand was then allowed 
to glide tipwani toward the sigmoid flexure.'' 

A nunihcr of surgeons, notably Jlayo Kobson and Jlurphy, described the 
classical pain of gall blad<lcr colic— centralized in the right liypochondrium, 
reflected around the right ribs and into the scapular region. Jfnyo Hobson 
regarded his jwint of Icndentos-s in gall bladder disease (fco p. 44S) as impor- 
tant and invariable as Jlcnutner’i point in appendicitis. 

Jlr. Berkely Jloynihnu (afterwanLs lA)rd Mojuiihaii) described in a .scries 
of papers the tj-pical pain of dumlenal and gastric ulrer. (Lancet and Brit. 
M. .7,. from 1907 to 1913.) Ills mo.sl important papers appeared in book form 
with the title The Vathologg of the Living (Philadelphia, 1910, W. B. .Saunders). 

Two excerpts from his writings are forever valuable : 

“There are few diseases whose symptoms appear in .such a definite and 
wcll-onlered secjueiiec as is observed in duo<lenal ulcer. If the earlier Iiistory 
is well remembered, the patient svill say that invidiously, almost imperceptibly, 
be began to suffer from a sense of weight, oppression or distention in the 
epigastrium after meals. At the first the divconifort may he enprieious but 
it is not long before notice is taken of the faet that it comes usually two hour.s 
or more after fuosl has l>eeii taken. Imrncsliately after a meal there is ease: 
if p.iiii or discomfort "ere present Iwfore. the rncnl relieves them. Many pa- 
tient.s u ill volunlcer the atatement that the p.sins begin to apptar ‘ When’they 
are !)eglnn:ng to feel liungry' and 1 therefore suggested the tenn ‘hunger 
pain’ as <i«‘scriptive of this particular symptom. It is very chnrneteristic of 
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the pain^ that it wakes the patient in the night, and constantly the time of 
wakitz" is said to he two o’clock. The relief of pain by food leads to the 
pi-aetiee of keepizzg a biseizt or some other food or drink whieb can be taken 
at once. , 

'‘Throughout the whole period duriug which the pain is felt, the appetite 
remains good. Vomiting is veyj' infrequent. 

“The most characteristic feature enabling a diagnosis of chronic duo- 
denal ulcer to be made is the periodicity of the symptoms and their recurrence 
from time to time in ‘attacks,’ their complete abeyance in the intervals. A 
cause can almost always be assigned for the onset of symptoms. The most 
common of all these causes is ‘getting cold’; in consequence the great majority 
of the patients will saj* that the attacks are especially prone to come on in the 
winter months — ^December, January, or February. 

“Many of the patients complain of ‘heartburn,’ ‘waterbrash/ or ‘acidity.’ 
’In some cases the intezzsity of the acid regurgitation may be such that all other 
troubles seem by comparison insignificant. The relationship of ‘hyperchlor- 
hydria’ to duodenal ulcer lias given rise to a great deal of discussion. The idea 
is deep-rooted that the symptoms of duodenal ulcer are due to an excessive 
acidity, ‘hypcrehlorhydria,’ ‘ackl dj'spcpsia’or ‘neurosis.’ Everj' physician who 
has UTitten upon the diseases of the stomach up to the present day believed 
that byperchloridria has a functional disorder. If we read the work of one 
of the greatest authorities, Riegcl, wo shall find a very detailed description 
given of the sj^ptom-complex attributed to ‘byperchloridria,’ I believe that 
Biegel is describing not a functional disorder, but a genuine organic disease, 
duodenal ulcer. 

“The symptoms so perfectly characteristic of duodenal ulcer may be pres- 
ent for years without producing any physical signs. It is, therefore, not neces- 
sary to the attaining of an accurate diagnosis that any examination of the 
patient he made: the anamnesis is everjthing, the physical examination is 
relatively Vothing,’’ (Sroynihan; Duodettal Ulcer, Philadelphia, 1912, IV. B. 
Saunders Co.) 

And again: 

“The work of the surgeon has shown, I think, that chronic ulcer of the 
stomach or of the duodenum is a far more common disease than was formerly 
believed and that a very large number of the protracted or recurring cases 
of indigestion are due to its presence. It is no long time since the symptoms 
due to ulcer were attributed to vices of secretion, to excess or deficiency of 
hydrochloric acid in the gastric juice. 

‘ ‘ This is usually the story the patient tells : 

“After food is taken the patient is free from pain : the period of an hour 
or two which follows a meal is the best of the day. At a time varying from 
one and a half to four hours after the meal a sense of uneasiness is noted in 
the upper part of the abdomen. A burning, gnawing sensation develops and 
there is a bitter taste in the mouth; with it may be eructations of food or gas. 
bitter and acid in taste. The pain, which gradually increases, may be relieved 
by belching or by pressure. As all patients discover for themselves, the taking 
of food relieves, so many of them carry a biscuit in their pockets or take milk 
or a dose of an alkaline medicine. The pain, it will be noticed, comes at a time 
when the patient should be beginrung to feel Imngrj’ for the next meal : for 
this reason the term ‘hunger pain’ seems quite appropriate. The appetite is 
generally good. It is not unusual for a patient to say, ‘I have a good appetite. 

I can take anything and I never vomit. ’ 
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“After a time — a few weeks, a month or two — the symptoms may grad- 
ually improve, or even disappear, to reassert themselves after a longer or 
shorter interval. The patient will then speak of having attacks of a certain 
duration. , The attacks are more frequent and more severe in cold weather 
than in warm. I often see and operate on cases of duodenal ulcer W'hich have 
been variously diagnosed as ‘chronic gastritis,' ‘acid dyspepsia,’ or ‘hyper- 
chloridria,’ but a slender acquaintance with the pathology of the living is all 
that is needed to connect the clinical history outlined above with a condition 
of chronic ulceration of the duodenum.” (Moynihau: The Pathology of the 
Living, Brit. JI. J., Nov. 16, 1907.) 

Moynihan does not mention two signs that have come to be recognized 
by diagnosticians as an integral part of the duodenal ulcer complex — relief 
of the discomfort by alkalies, and the fact that the patient remains in good 
weight and nutrition. 

The clinical features of the pain of renal colic have become classical. Cen- 
tering over the upper lumbar region, it is reflected around the front, over the 
flank and into the spermatic eord and testis of the affected side. 

"W. J. Mayo, "Wilson and Gi/Rn (Sui^., Oyncc. and Obst. D: July, 1907) 
clearly described sigmoid diverticulitis as a clinical entity, succinctly as "left- 
sided appendicitis.” 3Iost cases occur in persons past middle life. Constipa- 
tion is an important factor in diagnosis. The diverticula are acquired, prob- 
ably, by the accumulation of hardened fecal mosses. Left-sided pain coming 
in spells and terminating by the discharge of foul pus per rectum is indicative 
of this disorder. A mass can usually be felt. Hstula into the bladder may 
bo a complication. The diagnosb usually suggested is carcinoma of the sig- 
moid. The suddenness of onset is against carcinoma, but only exploratory 
laparotomy will determine the true nature of the condition in the average case. 

Regional Ueilia was first described by Crohn, Ginzherg and Oppenheimer 
in 1932. (See page 475.) 

Referred Abdominal Fain. — Surgeons learned also to look out for pneu- 
monias iu which the pleurtUc pain was referred to the nerve endings of the 
lower intercostal nerves — i.e., tlic abdomen, simulating appendicitis, cholecys- 
titis, even with rigidity. 

These clinical data have proved far more valuable in practical work than 
the experimental work of Lennander and his successors outlined above. What- 
ever the physiologie basis for •visceral pain, -we know tbat eeslairv kinds of 
pain, which can be very sharply defined, arc associated with certain diseases. 
And these patterns are remarkably stable and consistent and reliable. Con- 
sidering the great differences in the personality and sensitiveness of different 
patients, it is striking how much alike their stories are about ulcer, cholecj’S- 
titb, appendicitis, renal colic, angina, etc. The experimental observations do 
indicate why massive infiltrating disease, such as cirrhosis of the liver, metas- 
ta-sis or gummas of the liver, gastric carcinoma, can occur in the riscer.a with- 
out producing any sensations whatever. 

Whether afferent impulses resulting in pain go tlirough the splanchnic 
autonomic nerve or sensorj* peripheral nerv’es is not kno^vn. Probably both, 
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under vaiying circumstances. The parietal peritoneum is supplied with sen- 
sory nerves and irritation of this probably occurs in diseases of most of the 
viscera, which produce pain. 


Dipfebe-vtial Dmgno^ Op AbdomisaIj Vais 


Relative Frequency of the Causes 


General Abdominal Pain — Acute, Recurrent, Severe (Constipation and 
Labor not included — too numerous). — 


Diarrhea and enteritis 
Appendicitis 

Gall bladder colic and cholecystitis 
Abdominal migraine 
Neurosis, hysteria, emotional crisis 
Intestinal obstruction, including strangulated hernia 
Pneumoaia — referred pain to abdomen 
Mneous colitis 
General peritonitis 
Renal colic 
Rupture of a viscua 
Dctopic pregnancy 
Peptic ulcer 
Intestinal ulcer 
Gall bladder 
Coronary thrombosis 
Gastric crisis of tabes 
DlTertieulitis 
Lead poisoning 
Tuberculous peritonitis 
Regional ileitis 
Acute metal poisoning 
Acute paucreatitU 
Mesenteric thrombosis 
Henoch’s purpura 
Twisted ovarian pedicle 
Amebic dysentery 


PER CEKT 
28.00 
2d.OO 

37.00 

14.00 

5.00 

2.00 
1.50 
1.00 
1.00 
1.00 
0.00 


OM 

0.40 

0.30 

0.80 

0.30 

0.08 

0.05 

0.05 

0.05 


0.05 

0.05 


(These tables are modeled on those in Dr. Richard C. Cabot’s Difftrential 
Diagnosis, which have proved continuously valuable to me during the years. 
Cabot’s tables were based on study of the records of the Massachusetts Gen- 
eral Hospital, comparing the presenting symptom with the cause finally re- 
corded on the hflS^u’tjjJ jecortfa. J have ineoxjjorated Cabot’s statistics into 
my own based on study of the records of the Kansas City General Hospital, 
the University of Kansas Hospitals, and the University of Kansas Outpatient 
Department. Cabot recorded the number of cases : I have thrown them into 
statistical form.) 

There are several conditions which simulate the classical conditions which 
produce abdominal pain, and if he is to avoid humiliating mistahes, the clin- 
ician should keep them always in mind. 

Acute Pancreatitis . — ^The history is usually that in a middle-aged person 
who has had repeated attacks of indigestion or abdominal pain; there is a 
sudden agonizing pain in the epigastrium with vomiting and shock. This is 
explained by the pathology which is that of gallstones, one of which has be- 
come so wedged in the openlr^ of the common duct as to force the pancreatic 
secretions back on the organ, cavwing necrosis. 
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under varying circumstances. The parietal peritoneum is supplied with sen- 
sory nerves and irritation of this probably occurs in diseases of Jnost of the 
viscera, which ijroduee pain. 


Dit'FiiRVSTtAL Diagnosis op AnooiiiXAii Pain 
Helative Frequency of the Causes 

General Abdominal Pain — Acute, Recurrent, Severe (Constipation and 
Labor not included — too numerous). — 

rtR CEST 


Diarrhea and enteiitia 2S.D0 

AppenJidlia 25.00 

Gall bladder colic and cholecystitis 17,00 

Abdominal migraine 14.00 

Neurosis, hysteria, emotional crisis 5.00 

Intestinal obstruction, including strangulated hernia 2.00 

Pneumonia — referred pain to abdomen L50 

ilucous colitis 1,00 

General peritonitis 1.00 

Bcnal colic 1.00 

Bupture of a viscua 0.00 

Setopiepregnuney 
Peptic ulcer 
Intestinal ulcer 
Gall bladder 

Coronary ihroobosis 0.^0 

Gastric crisis of tabes 0.40 

DiTerticulitis 0.30 

Lead poisoning 0.30 

Tabercaious pcriCgaicis 0.30 

Begional ileitis 0.03 

ActttemctalpoisoQiDg 0.05 

Acute pancreatitis 0.05 

Ifesenterlc thrombosis 0.05 

Henoch’s purpura 0.05 

Twisted ovarian pedicle 0.05 

Amebic dysentery 0.05 


(These tables are modeled on those in Dr. Richard C. Cabot’s Differential 
Diagnosis, which have proved continuously valuable to me during the years. 
Cabot’s tables were based on study of the records of the llassachusetts Gen- 
eral Hospital, comparing the presenting symptom with the cause finally re- 
ca tire inyspital ruwrvils; / bsre mcffrp&rsted Caht^’s staiistf^s into 
my own based on study of the records of the Kansas City General Hospital, 
the University of Kansas Hospitals, and the University of Kansas Outpatient 
Department. Cabot recorded the number of cases : I have thrown them into 
statistical form.) 

There are several conditions which sunulatc the classical conditions which 
produce abdominal pain, and if he is to avoid humiliating mistahes, the clin- 
ician should keep them always in mind. 

Acute Pancreaiiiis.—The history is usually that in a middle-aged person 
who has had repeated attacks of indigestion or abdominal pain; there is a 
sudden agonizing pain in the epigastrium with vomiting and shock. This is 
explained by the pathology which is that of gallstones, one of which has be- 
come so wedged in the opening of the common duct as to force the pancreatic 
secretions back on the organ, causing necrosis. 
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The gastric crises of iahts consist of severe general abdominal pain and 
\omiling. The vomiting is very severe — first food, then bile, then retching. 
Neither food nor drink can be held on the stomach. The attack la.sts hours, 
or day.s, or weeks. The pain (lancinating pain) may occur without vomiting- 
the vomiting may occur without pain. There may be hematemesis due to 
ccchjTnose.s in the gastric mucosa. X-ray film shows the stomach in a state of 
contraction, even hourglass spasm during the crisis. The gastric crisis may 
come early in tabe.s and be the first and presenting symptom. Every clinician 
has seen examples of patients with several laparotomy' sears, all made under 
a wrong diagnosis, when the real trouble was gastric crisis. Xuzum (J. A. 31. 
A. G6: No. 7, 1916} reported that in a group of 1,000 tabetie.s, 8.7 per cent were 
submitted to laparotomy under a mistaken diagnosis. The most frequent 
diagnoses were gastric ulcer, gallstones, appendicitis, .salpingitis, and “explor- 
atory laparotomy.” In 17 per cent of the patients, the crisis was the first 
symptom of the disease. Had the nervous system and especially the spinal fluid 
been examined, the mistakes wouM probably not have been made. 

The contrary situation may arise in tabes — anesthesias and paresthesias 
erasing the sigiLs of serious sdsceral disease. Conner (J.A. 31. A, 55: No. 17, 
Oct. 22, 1910) reported such a case of a man who clinically presented fever, 
s-omiting, and Icucocytasis w-ith no pain and soft, nonrigid abdominal walls; at 
autopsy a perXonifed appendix %rith general peritonitis w-as found. These must 
be rare, however. Conner’s paper refers to no oilier case in the literature. 

Girdle pain is another symptom of tabes that has often led to unnecessary 
surgery. Dr. Ilugii T. Patrick gave valuable hints coneei-ning it. (Interna* 
tioiial Clinic.s. Vol. 11.) 

“Aside from ihe typical lancinating pains of tales, which aie idiosyuoratie, 
unlike anything else, many tabetics complain of pains and parae.sthesiae which 
do not belong to this category. Of these quite a number will fall, on careful 
examination, under the class of girdle pains; but in inquiring for this symptom 
be careful not to say' simply — “Ifsuc you a girdle sensation!” — because the 
patient doc.s not recognize it as such. It were better to ask if he has paims in 
the chest or ncuralgm in any part of Ihe body, or pain.s in the stomach, etc. 
The girdle sen-sation is generally a pain and unless you inquire for pain you 
\viU not get what you are after.” 

Charcot wrote — ^“Desides the lancinating pains we have also in ataxia to 
take the coiislrnctivc pains into consideration. The pcstieuts compare it to the 
constrictiou causc«l by an over-tight ctiiniss or a corset too tightly Laced.” 

PstudoappaxdicUis Due to Intircosial Seuralgia. — Dr. John Berton Camett 
of Philadelphia wrote a numl>er of papers (.see Chronic Appendicitis Due to 
Intercostal Neuralgia, Am. J. >1. Sc. 174: No. 5, Nov., 1927, and Acute and 
Recurrent Pscudo-AppciidicitK Due to Intercostal Neuralgia, 174; No. 6, Dec., 
1927) which arc aery valuable to those interested in the subject of “chronic 
.appendiciti.s.” C'ariiett does not believe in chronic appeiulIcitLs: appendec- 
tomy for chronic nppeiulicilis fails to relieve the preoperathe symptoms in a 
fairly high percentage of ea.scs. What, then, is the cause of the abdominal 
pain that .so frequently localizes over the jpjK-Iulix region? Carnett believes 
it to be intercostal neuralgia: the tenderness is in the abdominal wall. The 
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cause of the intercostal neuralgia is bad posture, scoliosis, kyphosis or lordosis, 
arthritis of the spine, dislocation, strain, etc., of the spine. 

In cases of vague symptoms of abdominal pain and dyspepsia, Carnett 
advises a test which has proved valuable in luy hands. The abdomen is pal- 
pated in the usual way to elicit tenderness. Then \sith the patient recumbent, 
he is instructed to raise his feet and legs stiff and uuflexed. This tenses the 
recti abdoinimis, so that no tendemoss elicited by palpation could possibly be 
due to tenderness of the viscera or peritonemn. If, when palpation is re- 
peated in this position, tenderness is again elicited, it must be in the abdomi- 
nal wall. 

Another tc.st of Garnett’s is the pinch test of the skin — picking up a fold 
of abdominal skin and fat between thumb and forefinger. If this is tender, 
the pain of which the patient complains must be in the parietes. 

Carnett has done a valuable service, especially to surgeons, in showing 
them that a very large number of patients who complain of abdominal pain 
do not have visceral disease. However, I do not follow his argument all the 
way. I do not believe there is a neuralgia or any nerve disease (he admits 
“intercostal neuralgia” is a had term) present in these cases. Nor am I able 
to make out a spinal ganglion lesion in more than a small percentage and I 
do not believe it is a causative factor even when it occurs. These suggestions 
simply bring in another organic explanation and for this group of abdominal 
pains what the profession needs to learn is that they are functional and 
psychic. Garnett’s pinch test is not as significant of nerve involvement as he 
asserted. These patients tend to be very “painful” whenever they are exam- 
ined- The pinch test does not mean nerve disease. 

Abdominal Psjjchalgia . — In a ^vorld \rhich has had drumnjed into it for 
sixty years the dangers of appendicitis, every lajman who has a twinge of 
pain over where he thinks his appendix is. stands a chance of being scared into 
an operation. And over a period of forty years the idea has gradually filtered 
into the layman’s head that any kind of abdominal pain must be appendicitis, 
gallstones, or peptic ulcer- In a very large section of the medical profession 
this attitude is also held. They have a “prejudice for the organic”; they like 
a mechanical explanation for symptoms. Being healthy-minded theu>.se]yes, it 
is difficult for them to undei-stand the processes of personality which lead 
people to gravitate toward being chronically sick. 

One of the outstanding contributions that the Freudian psychology made 
to clinical medicine is that it insisted with such ejnphasis on the frequency of 
these syiidromes and the futility of treating them by mechanical methods, 
whether the method be surgery', drug therapy, diet, message, vitamins, endo- 
crines or what. Leadens of American thought in psychiatry, such as ilennin- 
ger, Stecker and Homey, have made us less mechanistic and more aware of 
what Karin Stephen calls “the vrisli to fall ill.” Especially gratifying is it to 
find surgeons, such as Carnett, and physicians, such as Pratt and Alvarez, 
working on this theme and carrying so many of their colleagues with them. 

Psychalgia is a word that well expresses the pains of these patients. I 
fimt encountered it in a paper bv Drs. Pratt, Golden and Rosenthal, of Boston 
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(The Psychalgias: J. A- M. A. 98: No. 6, Feb. 6, 1932), although they disclaim 
its coinage. A psychalgia can be localized anjT\'bcre, but abdominal psychalgia 
is the commonest form. A striking point about psychalgia is that it is quite 
localized. Blocq gave these pains the name “tapalgias” from iapos, a place, 
and algia, a pain, but this docs not emphasize the psj'chic origin as does 
“psychalgia.’’ 

Sir Benjamin Brodie ga^e a graphic analysis of such a pain, as follows: 

“A middle-aged lady, Mho had been exposed during a considerable period 
of time to the operation of causes of great mental anxiety, complained of a con- 
.stant and severe pain, which she referred to a spot, about three or four inches 
in diameter, in the situation of the false ribs of the left side. Besides this, she 
was subject to fits, apparently connected with hj-steria, and othei^vise in a 
%ery impaired stale of health. Under lhc.se circum-slances, she died, and on 
e.xamining the body after death, particular attention M'as paid to the side to 
which the pain had been referred. Xo morbid appearances could be detected 
in it, there was neither inflammation, nor thickening, nor any raotbid change 
of structure, not the slightest deviation of any kind from the natural condition 
of the part. 

“Now such a case as this Is by no means uncommon. It is only one of 
many which might be adduced in proof of this proposition, namely, that the 
natural sensatious of a part may he increased, diminislied, or otherwise per- 
verted, although no disease exists in it which our senses are able to detect 
cither before or after death.” (Brodie, Benjamin: lectures IllusiraUva of 
Certain Local Serious Affections, London, 1837.) 

Sir Benjamin saw these painful spots, parliculaily around joints. “Since 
I have engaged in a large private practice, they have presented themselves. I 
may say without exaggeration almost daily.” And although a patient Muth an 
hysterical hip joint svUl wince and scream when pressure is applied to the 
joint, “she docs the same if you make pressure on the ilium, or even on the 
side as high as the false ribs, or on the thigh or even on the leg as low as the 
ankle. If you pinch the skin, lifting it at the same time from the subjacent 
parts, the patient complains more than when you forcibly squeeze the head of 
the thigh bone into the acetabulum.” But “if her mind be occupied in con- 
versation, she will scarcely complain of that which would have occasioned 
torture otherwise.” 

A great group of these patients are those which have been described as 
having “constitutional inadwjuacy.” (See p. 186.) 

ViiccropfosM has been invoked and emphasized by many as the real cause of 
thc.se functional abdominal pains and dyspepsias. Here, too, I feel the clini- 
cian should proceed with caution. It is a stigma of constitutional inadequacy, 
but is it not simply another mechanical explanation for those who will not 
admit or cannot grasp pain due to a funetioiial neurosis? There are numerous 
patients with visceroptosis w-ho make no complaints at all, and many who are 
mechanically relieved of their visceroptosis who ha\e their same old painful 
complaints. 

Viiur<A Manifestations of the Erylhema Croup of Shin Diseases. — Osier 
(Am. J. M. Sc. 110: C29, 1895) Hist fociUH:d attention on this sj-ndromc. 



THE BISTORT 


103 


Sehonlein (1837) had noted arthritis as a compiication of purpura, aud Henoch 
(Berl. klin. Wchnschr. 5 : 517, 1868) intestinid hemorrhages in association with 
purpura, but Osier’s contribution was different. He described cases of ab- 
dominal pain and colic of great .severity, which preceded by hours or days the 
skin eruption of purpura or erythema muitiforme and which could easily be 
mistaken for surgical abdomen. Joint swellings also occurred. Albuminuria 
was a constant feature. Jlost cases occur in cluldren. In about 5 per cent of 
cases no skin lesions ever occur. Patients subject to purpura may have colic 
as a regular predecessor to the skin eruption. The cause of the abdominal 
pain is evidently cxtravasatiojis of blood or serum over large areas of the 
intestinal wall. 

■ Angina Abdominis . — Attacks of abdominal pain which are not infrequently 
diagnosed as carcinoma or ulcer of the stomach, gallstones, perforation, etc., but 
ivhich are undoubtedlj' due to disease of the blood vessels, can occur. It was a 
favorite subject with Allbult. He thought angina abdominis was due to 
disease of son)o part of tlie abdouunal aorta. Osier, ho^vever, believed the at- 
tacks to be merely angina pectoris with an abdominal reflection of the pain. 
I saw a patient who always had anginal pains referred to the epigastrium, the 
electrocardiogram showing unmistakable evidences of coronary occlusion ■Nvitb 
infarction. At autopsy there was evident no special involvement of the ab- 
dominal vessels. The ^fferentlal diagnosis should not be difficult if one keeps 
in mind the possibility of sudden agonizing abdominal attacks in arterio- 
sclerotic persons; men are more frequently victims than women. 

Mucous Cdliiis and Abdotninal AUerpi/.— JIucous colitis is a functional dis- 
ease of the colon consisting of recurrent attacks of aMomiual colic mth passage 
of large masses of mucus by rectum. Differential diagnosis between car- 
cinoma of (he bowel is often a problem. The finding of even small amounts of 
blood or pus in the stool should rule out mucous colitis. X-ray and sigmoido- 
scopic examinations are indicated. Abdominal allergy with similar manifesta- 
tions has been described. 

Lead colic is the commonest symptom of chronic lead poisoning — 1,216 
oases of colic, 101 of paralysis, and 72 of encephalopathy in Tangnerel's series. 
The pain is general, paroxysmal, relieved by pressure. Between attacks a dull 
pain may persist. Vomiting is not infrequent. Constipation is the rule at 
first; later in the course of the disease diaiThea accompanies the attacks. The 
x-ray shows, during the colic, spasms at localized spots in the intestines. It 
presents some features of an abdominal inflammatory disease, but the lead 
line, anemia, stippled red cells and history should set the clinician straight. 

Herpes zoster — prodi’omal stage of pain. Similar to situation in thoracic 
pain. (See p. 91.) 

Spoudylitis . — Radicxilar distiibutioa of pain from tuberculosis of the spine, 
the ankylosing spondylitis of Idarie-Strumpell, etc. (See p. 106.) 

EmhoUsm of the superior mesenteric artery causes pain of extreme severity 
accompanied usually by vomiting and terminating in intestinal obstruction due 
to gangrene of the ileum. Arteriosclerosis is the usual cause. The pain is 
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general over the ahjoinen. Shock is profouiul. The correct diagnosis is sel- 
dom made. Mooie (Brit. J. Surg. 28: Xo. Ill, Jan, 1941) believes that an 
enema ■tthich residts in bloody tluid is a diagnostic procedure of help. If an 
abdominal tap is made on account of fluid, the finding of bloody fluid is con- 
firmatory of thrombosis. The thrombotic tis-sue can form adhesions with the 
mesentery and other structures and result in a mass, which is tender. The 
thrombosis may not necessarily result in bowel necrosis, so a long history is 
not neccs.sanly inconsistent with that diagnosis. 

Stitch in the Side Following .Exercise. — This common experience has xisiially 
been ascribed to the descent of the spleen or .swelling of the spleen, perhaps 
because that is where the discomfort u.sually is. But it was observed by Capps 
(Arch. Int. iled. 68: Xo. 1, July, 1941) to occur in 37 cases on the left side, as 
against 71 on the right. He believes it is due to anoxemia of the diaphragm. 
Ills explanation of why it is so iinmnably unilateral is that the person stops 
exercising before the other side is affected. 

Other caxtscs of (thdominal pain arc food poisoning, fecal impaction, and 
psoas abscess. 

licml infarction is a rare cause of abdominal pain. 'White and Porter (Xcw 
Kngland J. ^Icd. 224: Xo. 17, April 24, 1941) collected rcpoits on 143 cases. 
All were found to have heart disease. Pain in the side of the abdomen and 
flanks rather tlian at the costovertebral angle was universal. Xausea and 
vomiting were rare. Throe patients had renal colic. 

Pr 0 itatUis and seminal vesiculitis may cause acute or recurrent abdominal 
pain, usually in the loner segment. (Sec Freund; Ann. Int. iled. 17; Xo. 1, 
July, 1942.) 

£. Backache 


Cowi’An-vTiVE Frequency or C.vuses op Bacicvche (Fatigue, Prodromes of 
Infectious DLseases, Pjcgnaiiey and Onset of Balwi' — too numerous to calculate 
accurately). — 

PEE C£.\T 


Sacroiliac straia 

LumLago 

Posture 

Neuroses or rctlex (uterus, >i!cen>ptOBi8, etc.) 
Noniateetious arthritis (inelodiog Paget's disease) 
IIeri>es zoster 
Kcnal colic 

Tuberculosis ot the spine 
Kcoal absicss, tumor, ele. 

Metastatic tumor 
Mi.sceltaneous cau'cs 


28 

28 

10 

10 


1. Infections Arthritis. — 

Tuberculosis of the <S’pi«c. — Pain is nearly always present. It may be local 
in the region of the disease or referred to any region to which the involved 
.sensory nerves go. Thus intercostal neuralgia, abdominal i>ain, sciatica, may 
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be indications of tuberculosis of the spine. Night crises are the result of pain 
occurring during sleep -when telaxatioii of muscles occurs. 

Spasm and rigidity of the spine are usual aecompaniments of the pain. 

Characteristic postures should hint to the diagnostician that pain is pres- 
ent even when there is no complaint. When the een-ical region is involved, 
the child rests his chin on his hands continually. llTien the thoracic spine is 
involved, there is distress on the face, walking is careful, and grunting on 
breathing is common. The “military attitude” of stiff spine, walking on 
tiptoe, and limp due to irritation of the iliopsoas muscle are reliable hints. 
The old test of asking the child to pick up an object on the floor, and having 
him do so not bending over, but by letting himself down by the knees is a 
fonn of “military attitude.” 

Ninety to ninety'five per cent of patients have the onset in childhood. 
There are few groups of clinical entities where diagnostic errors are so uni- 
versal as in that where the process of tuberculosis of the spine begins in 
adult life. 

I remember one humiliating e.vperienee when a gentleman, accompanied 
by his wife, came to my office to consult me about a perfectly typical girdle 
pain, exactly the girdle pain of tabes. As he was also obviously partially 
blind, I examined him flrst with an ophthalmoscope and found a marked 
choroiditis. Without examining his spine, I began to pronounce my verdict 
when he looked at his wife and said, “It’s no use. He is like all the others. 
Pay him off and let’s go.” lie said he wa.s convinced that was not what was 
the matter with him and left. The next day his wife returned and asked me 
if my fee included an additional opinion. She asked me whether I could tell 
tuberculosis of the spine if I saw it on an x-ray film. I answered I thought I 
could, and she then produced a film that had been taken after they left my 
office the day before. The tuberculosis wa.5 iwrfectJy evident, corresponding 
to the radicular distribution of his zone of pain. The only feature of the ease 
I remember with any satisfaction is that I returned the fee. 

It is astonishing how often tuberculosis of the spine goes undiagnosed, in 
children or adults, even in advanced cases. 

Osteomyelitis of the spine occurs in 1.5 per cent of all cases of osteomyelitis 
(Wilenski: Osteomyelitis, New York, 1931, The Sracmiilan Co.). It occui-s 
most often in young adults. The Iboraeolumbar vertebrae are most often af- 
fected. The onset is usually acute ivith localized pain and tenderness. A his- 
tory of injury or skin lesions, such as boils, insect bites, septic fingers, or septic 
sore throat is the rule. 

Brucellosis (undulant fever) of the spiuc is a late sequel, an osteomyelitis 
of the vertebrae which in most cases affects the lumbar region. It occurs in 
about 0.5 per cent of all cases. In the diagnoslie identification of this cause 
of backache the history of the primary fever may be very vague or nonexist- 
ent. ilany, if not most, cases of bniceUosis go unidentified. The patient's 
primary consultation ^sdth the physician may be for backaelie. The pain is 
likely to be accompanied by fatigue, loss of appetite, constipation, or diarrhea. 
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iosomnla, headache, etc. (Sec Phaler, Prickman and Krusen : Brucellosis 
Spondylitis, J. A. 31. A. 118 : No. 11, March 14, 1942.) 

Typhoid spine is a sequel a)x>ut which there still exists some debate as to its 
nature. It used to be regarded as a neacosis, but that idea has been, completely 
given up. "Whether it is a toxic degeneration of the muscle or a true arthritis 
is not settled. It may be a periostitis. “T^hoid inoculation spine” is a some- 
what similar condition due to repeated protective injections. It affects usually 
the lumbar region. 

Acfinojnj/cosJS, hlastomycosis, syphilis, and meningococci may rarely affect 
the spine. 

2. Noninfectious Arthritis. — ^Von Bechierew described a gradually anky- 
losing process of the spine in 1892. In 1897 Striimpell and in 1898 ^larie de- 
scribed what is probably the same disease under different aspects. Von 
Bechterew noted particularly the disturbances of innervation — pain, paras- 
thesins, atrophy of muscles. Strumpell noted the abnormal straightness or 
rigidity of the spine: he was impressed with the slight amount or absence 
of pain. 

I agree ^yith Durham and Kautz, who give a good review of the entire 
subject in historical form (Spondylarihriiis Anhjiopoiciic, Am, J. 31. Sc. 201: 
Ko. 2, Feb., 1941). They say that there is no basis for the use of the multiple 
names of Striimpell, Marie, and Bechterew, but that \\c should think in terms 
of spondylarthritis as opposed to other diseases of the spine, such as infcctiotis 
spondylitis and hypertrophic osteoarthritis (spotidylitis deformans and hyper- 
trophic arthritis). 

Herrick and Tyson (Ann. Int. 3[cd. 15: No. 6, Dec., 1941) estimate that it 
occurs in about 0.2 per cent of all new patients prc.scnting in an uflleo practice 
of general internal medicine. It is most common in males of the third and 
fourth decade. The onset is insidious and slow in most patient.'), but occasion- 
ally it advances rapidly enough to be acute. The dominant symptom is pain. 
In spite of its severity the striking picture of the pain is its variability and 
vagueness, so much so that patients’ descriptions arc difficult to understand. 
Its location may be very diverse — back, hip, shoulder girdle, or sciatic di.s- 
tribution. It may be mistaken for subdeltoid bursitis, visceral abdominal pain, 
hip disease^ sciatica. It is usually worse during the night. The patient is 
often awakened about 4 a.m. and stays uncomfortable until his morning hot 
batli cases him. .<iny sudden or violent movement, such as sneezing or coughing 
aggravates the pain. Activity, walking about, seems to make it better. 

The second symptom in order of complaint by the patient is stiffness. 

It is almost certainly the vertebral form of atrophic or rheumatoid arthritis. 

Hipcrtrophic, or senescent arthritis h an overgrowth of bony jiroccsscs 
which may be confined to lipping of vertebrae, or may throw connecting bridges 
of bony process over several vertebrae, producing complete ankjdosis. xVnkylosis 
of the sacroiliac joints is a common associated finding. The condition is very 
common, the vertebrae being the commonest site for hypertrophic or osteo- 
arthritis ; Ilcnch states that 60 to 70 per cent of all persons over fifty years of 
age have some degree of it. 
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Jleuopausal arthritis is probably a variety of it. 

Paget’s disease affects the spine and results in slowly developing and dis- 
abling deformity, but in spite of the extensive changes pain in the back is not a 
permanent sjTiiptom: pain in the legs is always complained of. “The disease 
affects most frequently the long bones and the skull,” wrote Paget, m the origi- 
nal description (ifedico-Chirurgical Transactions, London, 1877), “and is 
usually symmetrical. The spine whether by yielding to the weight of the 
overgrown skull, or by change in its own structures, may sink and seem to 
shorten with greatly increased dorsal and lumbar curves. ... In its earlier 
periods and sometimes through all its course, the disease is attended by pain 
in the affected bones, pains widely various iu severity and variously described 
as rheumatic, gouty, or neuralgpc, not especially nocturnal or periodical.” 

3. Neoplasms of the Back. — The vertebrae, faeiug so largely spongy bone, 
are the particular site of mctaslases. Primary tumors of any kind which occur 
in bone may affect the vertebrae: osteoma, chondroma, bone cyst, giant cell 
tumor, sarcoma, myeloma, lymphoma (endothelial myeloma of Ewing), or 
fibrosarcoma. Pain may be absent or very prostrating. It is like all bone 
pain— worse at night, 

4. Aneurysm can destroy vertebral bony tissue, and the pain resulting 
may bo the first symptom of the aneurysm. 

5. Fostuml and Mechanical Causes of Backache. — Scoliosis, kyphosis, and 
lordosis not due to some definite disease such as tuberculosis are very common 
and also difSeult for the iitternist to assess. I have just seen a young woman 
who has had a series of seven laparotomies and wants another: she has a 
slight, almost imperceptible scoliosis to the extent that if you mark the spinous 
processes, they do not align. But for the life of me, 1 cannot say certainly 
that the abdominal complaints are due to the spine or hardly noticeable 
postural deformity. 

Postural S'tram.— Goldthwaite (Am. J. Orth. Surg. 7 ; 371, 1909) and Key- 
nolds and Lovett (J.A.M.A. 54; No. 13, Jrarch 26, 1910) long ago called 
attention to this possibility. The faulty mechanical arrangement may be due 
to overweight, bad corsets, bad habit resulting in postural derangement or 
weak muscles. At any rate the center of gravity is displaced and strain is 
placed on muscles and joints where it should not be. The cases are usually 
easy to diagnose on account of lordosis or bad posture. 

Postoperative Packarije.— Cabot lists cases of postoperative backache as 
being too numerous to allow of accurate statistical listing. I long ago decided 
that postoperative backache was caused by the carelessness of surgeons, the 
result of position on the operating table. It occurs most frequently, and is 
almost inevitable, after perineal, vm^al, and rectal operations, where the 
patient’s legs are strung up and under the anesthetic the lumbosacral fascia 
and articulations are under severe strain. 

Neck pain forming a definite syndrome has been described by Jostes (J. A. 
H.A. 118; No. 5, Jan. 31. 1942). While neck pain may be due to bursitis, 
teudosynovitis, periarthritis, cervical rib, anterior scalenus syndrome or my- 
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ositis, the particular and frequent neck pain encountered by Jostes is due to 
asymmetry of the occipital condyles or atlanto-occipital joints. It can be made 
out only by the laminograph ; an x-ray adaptation visualizes in sharp focus a 
particular plane of the body. 

Oher’s disease, or contracted iliotibial band, is associated with lame back 
and often some sciatica, a lateral deviation of the spinal column and tenseness 
of the fascia lata and iliotibial baud. It can be detected by Ober’s abduction 
sign. (Seei>. 2D5.) 

C. Trauma. — Sacroiliac strain or dislocation or traiunatic sacroiliac ai thritis. 

The sacroiliac juncture of the sacrum and ilium is a true joint, with hy- 
aline capsule, sj'iiovial membrane, and synovial fluid: this, once in dispute, 
if memorj* serves me correctly, seems lo be now the established opinion of 
orthopedic surgeons. The.se joints bear the entire weight of the body and 
transmit it to the pelvis and legs. It is particularly subject lo trauma. “The 
lumbosacral joint," .says Lewin (Backache and Sciatica, Lea & Fcbiger, 1943), 
"is at the crossroads of stress and strain. The trauma at this joint is like 
that which occurs when a train of railroad cars strike a bumper in a station." 
Very trivial everyday act.s may cause a dislocation or strain of the sacro- 
iliac — raising a window that sticks, kicking a football and either — (a) not 
connecting, or (b) conncctiug; stooping over to pick up a shoe, missing a step 
on the stairs, picking up grass on the golf course to see which way the wind 
is blowing, sneeziug, moving furniture, putting a rug under a desk, extricat- 
ing n locked automobile bumper, etc. .iVn attempt should be made to bring 
these out in the history. 

Orthopedic surgeons arc still chary, however, of committing themselves 
to "dislocation" of the sacroiliac joint. They prefer the word strain. At any 
rate through irritation or slight repeated displacements of the sacroiliac, 
arthritis appears there. Ilcrshcy (J.A.JI.A. 122: 983, 1943), examined 64 
sacroiliac specimens and found hy 7 )crtrophic arthritis in 23 per cent of them. 

The pain of sacroiliac disease is not often definitely localizable by the 
patient. Often it is referred to the hip. It may radiate upward or downward. 
Posture brings it out. The patient sits on the opposite buttock from the af- 
fected side. He is unable to lie on the afTccIctl side, lie walks up.s(airs one 
step at u time. Straining at stool aggravates the pain. 

liuidurc or Jisidacemcut of the nudeut pulposus of infert'erfchral disk 
has been fri-queutly reported since 1931^ when Jlixtcr nnd Barr operated on 
a young man with severe intractable sciatica following a fall. (See Mixter: 
Am. Surg. IOC: 777, 1937.) Seventy-eight per cent of ca.scs present unilateral 
sciatic pain, IG per cent bilateral sciatic pain, and G per cent backache alone. 
Of diagnostic value is the history of accentuation of p.iiii on coughing, sneez- 
ing, or straining at stool, and the intcnniltency of the 8yjnptom.s. Lewin 
a.scrihcs this variability to the fact that the nucleus puIj)osu.s has the property 
of ah.sorbiug sixteen times its own volume of water. He also gives hw sus- 
pected patients snuff, causing them to sneeze in his presence, to see if the pain 
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is aggravated. Pressure on a nerve by disk lesions is indicated by the ag- 
gravation of pain at night : 24 per cent of patients had pain sufficient to inter- 
fere with sleep. 

Injiincs of the spine may manifest symptoms after some time has elapsed. 
Tlie paradox of an injury or snppased injury which lights up a previously 
existing disease sueli as tuberculosis must bo remembered; also the possibility 
of malingering and eoniponsation neurosis, the most famous of which went 
by the designation “railway spine.” Heniiatiou of the nucleus pulposus may 
not reveal itself for some monllis, and long-continued backache and sciatica 
may be due to this cause. 

Sp<ffid>/lo/tst7iCsis means slipping of a vertebra: it is manifested by pain, 
weakness, and stiffness in the lower part of the back, sacroiliac region, and 
legs, and is relieved by recumbency. There is a forward aud downwaixl 
lumbosacral subluxation. A Irairsversc groove iu the lumbar part of the spinal 
coluuiu and spasm and prominence of the erector spinal muscles are signs, 
Trauma was the causative factor in 38 per cent of ilcycrding's patients, usu- 
ally landing on the buttocks in the sitting position. Trauma alone, accorduig 
to Steindler, is not sidllcicnt to account for the condition, congenital fissures 
or defective ossificatiou of the vertebrae being necessary. 

7. Pibrositis.— What is the pathology of lumbago? It is some sort of 
myositis with perhaps t!ie formation of painful fibrous nodules. But, so far 
as I know, no one has ever made a biopsy to settle the matter- It is in my 
experience an epidemic infectious disease— even a contagious disease. Dr. 
Frank I. Kidge tells me, in a pcjsonal communication, of a married couple, 
patients of his: the wife came home from the Red Cross with lumbago: the 
husband was perfectly well when be came home that night, but the nest day 
he also came down with lumbago. During an epidemic doctors are notably 
victims (exposure). Dr. R. C. Ilai-t, an osteopathic practitioner of Chatta- 
nooga, Tennessee, writes me: “An interesting feature about lumbago is that 
it comes in epidemic proportions. "Wc go along for several weeks with but 
a few sporadic cases, then all at once here they come in droves. Can it be 
possible that the eonditien is due to the invasiwi of a fiJfrable virus?” At 
any rate it is the cause of a third of all backaches. 

Fibrositis of the muscles anywhere in the back have been ascribed as 
causes of backache. The indurations are palpable to gentle investigation. 
The common sites are the occipital insertion of the trapezius, along its edges 
and in the body of the lumbar uiu&des and the origuj of the latissimus dorsi 
in the iliac crest. (See Kruseu and Basom: Certain Common Types of Low 
Backache, il. Clin. Xortli America, July, 1940. also Jostes: Low Back 
Lesions, S. Clin. North America, October, 1940. See also Bell: The Diagnosis 
and Treatment of Low Back Pain, il. Clin. North America, November, 1940.) 

8. Reflex.— Referred back pains from urologie and gynecologic lesions are 
to be judged very carefully^ Among the le^ns urologists list as causing back 
pain are perirenal infection, renal ealeuli, renal neoplasm, and cancer of the 
prostate. Novak {Gynecology and Female Endocrinology, Little, Brown and 
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Co., 1941) lists under backache due to pelvic disease: pelvic inflammation, 
pelvic tumors and perineal relaxation. Displacement of the uterus is no longer 
considered a cause. Novak says: “There is much difference of opinion as to 
the incidence of backache as a symptom of pelvic disease in women, many 
believing it to be quite rare, while others consider it frequent.” 

9, Neurosis. — Neurosis must never be forgotten as probably the most 
frequent cause of backache, overlooked or disregarded by the mechanically 
minded physician. 

•Ycwrosis of the spine, producing backache, is extremely common. The 
back bears the burdens of the world symbolically, and symbolically, %'hen it 
can no longer do so, the back aches. A typical example was a young married 
woman who consulted me for backache tvith negative findings. On talking 
things over with her, I let out the remark that her life would be fuller and 
happied if she had a baby. At this, she became very indignant and said the 
^fayos had told her the same thing and how on earth could she have a baby 
with such a lame back! After long questioning the truth came out; that 
when she was mature enough to understand the circumstances, her mother 
had died in childbirth and she had developed a deep-rooted fear of doing the 
same thing. She used the back as an escape. 

“Spineless” individuals are particularly liable to backache. 

F, Pain in the Legs 

Pain in the legs is caused by fiat foot, arthritis, Morion’s metalarsalgia, von- 
cosc veins, ostcamgcUtis, tuberculosis, sciatica, phlchitis, bursitis, tenosynovitis, 
dissecting aneurysm (sec Qurin, Bulmer and Derby: New York State J. ^Icd. 
33: 1200, 19353 also New England J. lied. 225: IIG, July 17, 1941), and intet^- 
mittent claudication. (TJiis last is ischemic muscle pain. Sec p. 516.) Behind 
the sciatica is a herniated nucleus pulposus in a certain proportion of cases. 

The lancinating pains of tabes deserves a brief special consideration. They 
arc, as Dr. Patrick said, idiosyncratic, unlike any other pain. Lightning pains 
is a good name for them. A patient was treated for twenty-five years for 
sciatica when a simple examination would have disclosed that the real trouble 
was tabes. Asked nbether he had the pains all the time he replied: “No, 
they come in spells; tlic pains arc terrible, 1 can hardly stand them.” disked 
how lung these att.acks of sciatica lasted, he replied: “Sometimes an hour; 
at other times three or four days. They come and go suddenly.” 

They may come on only while walking and be called intermittent clau- 
dication. 

Charcot wrote: “The painful fulguration (or lightning pains) has but a 
transient duration, as its name indicates. It is repeated at varying intervals 
so as to constitute paroxysms which lost four, five or eight days. The pain 
attains its maximum of intensity chiefly during thc^night.” 

Sciatica. — ^\Mii!e nearly any pain in the leg is conveniently labelled sci- 
atica, a fairly well-defined group of patients can be segregated who have pain 
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over the distribution of the sciatic nerve, and in whom we may assume there 
is inflammation, irritation or pressure in or on the nerve itself. Actual 
neuritis may occur in syphilis (lancinating pains of tabes), diabetes (possibly 
as a minor vitamin B deficiency due to the deranged metabolism). 

Tumors of the cauda equina may canse sciatica, but are rare. .iVlcoholism 
or lead poisoning sometimes picks out the sciatic. In the commonly encoun- 
tered form of sciatica, however, these etiologic factors are rare. Nor is the 
sciatica patient a neurotic. Every feature of such a case indicates that the 
nerve is subjected to stretching or distortion or pressure. For that reason 
I think the explanations of sciatica as due to pressure from an intervertebral 
disk or pyriform muscle or disturbance at the lumbosacral junction of the 
spine have been received with such wholehearted acceptance by the profession. 

The pathology of the intervertebral disk syndrome is described elsewhere 
(see pp. 692). SuiBce it to say here that in making the diagnosis the his- 
tory plays an important part. Trauma undoubtedly is the etiologic factor 
in practically all cases, but, as in sacroiliac strain, the trauma may be so 
slight that it is not remembered by the patient or not connected with the 
onset of the symptoms. Pulling at a sticking window, leaning over to retrieve 
a shoe from under the bed, moving furniture, lifting a heavy suitcase — all 
have been described in recorded case histories as sufficient to herniate the 
nucleus pulposus of an intervertebral disk. The sciatic syndrome may last 
for years unchanged and in a history taken long after the iiutial trauma be 
forgotten. The second point in the liistory is the distribution of the pain. 
Ninety-six per cent of protruded intervertebral disks occur at the fourth or 
fifth lumbar interspaces. These cause disability of the low er part of the back, 
wth stiffness of the lumbar portion of the spine and localized tenderness over 
the fourth or fifth lumbar vertebra as well as sciatic pain. 

In lesions at the third lumbar vertebra the pain will be in the front of 
the thigh rather than the back of theleg. 

The pain was unilateral in 78 per cent of Love's cases, and bilateral in 
16 per cent, with, only low backache present in 6 per cent. 

The third point in the history is the periodicity of the symptoms. The 
nucleus pulposus has the property of absorbing sixteen times its own volume 
of water: this may account for the inlcrmittency of pressure syrniptoms (Lewin). 
The patients are good weather prophets. Humidity and rainy weather bring 
on the symptoms. Decrease in intensity of the pain by a change of position 
or going to bed, or change of position in bed indicates a mechanical lesion. 
Intensification of the pain by coughing and sneezing also is of significance. 

IL ANESTHESU, TARESTHESIA 

Anesthesia may affect the skin, the joints, and the deep muscle and bone 
sense. Skin anesthesia may affect any or all of the primary sensations — touch, 
temperature, or pain. Paresthesia refers to perverted skin sensations — ^formi- 
cation, tingling, haphalgesia (pain in response to touch), etc. 
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Anesthesia is always <lue either to central or to peripheral nervous system 
involvement or to hysteria. The distribution of the area of anesthesia should 
allow the diagnostician to distinguish these. 

Peripheral nerve section or injury results in anesthesia referred to the 
cutaneous area supplied by the nerve. Section of rai.xed nerves results in 
paralysis and loss of deep sensation as well. If Tcgcneralion occurs, sensation 
returns before motion. 

Cervical rib, herjics zoster, multiple neuritis, nerve involvement from 
malignant disease of the spine and ancury'sm are examples of diseases (not 
injury) which cau.se pcrijihcral anesthesia. The anesthesia of cervical rib may 
produce a dissociation of sensation, as in the person of Dr. Barker, described by 
himself, vvitli an area on the aim lacking in pressure and temperature senses, but 
retaining pain sense. (See p. -184.) 

Multiple neuritis produces a usually bilateral anesthesia, often of sock and 
glove distribution. In lead palsy sensation is usually unaffected. Leprous 
neuritis causes a.patchy, asymmetrical anesthesia. 

Spinal cord lesions which cause anesthesia or patesthesia arc tabes dor- 
salis, whether syphilitic or duo to pernicious anemia, syringomyelia, multiple 
sclerosis, injury or tumor of the cord. 

Loss of deep sensation nearly invariably occin-s in tabes dorsalis and in 
Addisonian anemia, espcciallf, is likely* to precede the disability of gait. It 
can bo demonstrated by attempting to elicit the sense of vibration with n 
tuning fork over the tibia. The patient Is unaware of any change of sensation 
or else is puzzled by u change he cannot define, whicli consists in numbness of 
the soles of the feet and loss of the sense of position. This can be demon- 
strated by n.skitig him to clo.si! his eyes and then <lecido whctiicr the examiner 
has moved his big toe up or down. 

Tabes dorsalis due to syphilis results in loss of pain sense in tiie testes 
and the glaus; the tendo adiilles and the calf muscles become insensitive and 
joint sense is progressively ijiipaircvl. Biernacki’s sign is loss of normal sensi- 
tivity in the ulnar nerve behind the elbow*. Areas of anesthesia (preceded by* 
analgesia) occur in the skin of the lower limbs, over the ulnar distribution and 
around the trunk (girdle or cuirass sensation). A.stercognosis is likely to bo 
present. 

Syringomyelia produces dissociated anesthesia, with preservation of touch 
and la-i*; of pain and tempcnilure sense. Here again tlic patient m.iy be un- 
aware to the extent that he allows himself to be burned or injured. T^ss of 
joint sensation and astereognosis arc also present. 

Section of the cord results in complete anesthesia below the level of the 
injury. Ilcmisection of the coni results in Brown-Siquard paralysis: this con- 
.sist.s in uiotor paralysis, loss of sensation in the joints and muscles on the side of 
the lesion, and loss of touch, temperature, and pain sense on the side of 
the IxHly* opposite the lesion. 

Cerebral and thalamic lesions produce hemianesthesia. Thalamic anes- 
thesia has a i>cculiar property: when the skin is touehcil, paroxy.smal pains of 
great severity are inducc-<l in the affected !5idc, especially in the face. 
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Hysteria produces anesthesia rather than pain. It is a regrettable feature 
of modem practice that clinicians do not make a sharp and clear-cut definition 
of hysteria. They throw it into the wastebasket of the neuroses. Or they 
make a wastebasket of it and throw in anything they don’t understand. I 
have enjoyed an enormous sense of clarity since accepting the definition of 
Pierre Janet, as long ago as 1907, when I first read his "Major Symptoms of 
Hysteria.” Essentially he said lo-stcria is an amnesia — a forgetting. All the 
symptoms of hysteria — double personality, the somnambulisms, convulsive at- 
tacks, aphonias, contractions, blindness, changing of tlie visual field can be 
explained on that basis. The anesthesia of hysteria is the amnesia of a mental 
concept. A hand is anestljetic, the line stopping at tlie wist rather than over 
the distribution of the peripheral nerves. Janet has an interesting story of an 
hysteric person •who acquired an organic anesthesia on top of her hysterical 
anesthesia. The organic anesthesia bothered her very deeply although she had 
been utterly indifferent to her hysterieal anesthesia. Universal anesthesia oc- 
curs only in hysteria. 

i’onnt’cation, the sensation of insects crawling on the skin, suggests im- 
pending uremia, or delirium tremens. Numbness and tingling of the fingers 
occurs in anemia and arteriosclerosis. 

in. PATiauE 

Mcakuis recorded the presenting symptom or complaint of 1,D00 patients. 
They were of every social status, and drawn from all walks of life. Only 49 
different symptoms were found with any freqeimcy in the entire group. Half 
of all the complaints consisted of (> symptoms. In order of frequency they 
werej pain, tceakness, loss of weight, fatigue, shortness of breath, and fever. 
(Meakins; The Practice of He-dkhie, St. Louis, 19-10, Tlie C. V. Mosby Co.) 

Weakness and/or fatigue are like pain, subjective only. The clinician 
must accept the patient’s word for it that be experiences weakness; there is 
no infallible sign to check the statement. True, the weak, tired patient looks 
weak — his gait is dragging, his face sags, his eyes look dull. But the neu- 
rasthenic can put ou a woebegone look of fatigue, though he has been through 
nothing more strenuous than a week in bed. 

Meakins makes a distinction between fatigue and weakness. Fatigue, he 
contends, indicates a depression of muscular function, while weakness is the 
result of a combination of factors — of which muscle fatigue may be one and 
metabolic disorganization another, but which is fundamentally a response of 
the nervous system to all of them. (Meakins: Symptows tn Diagnosis, Boston, 
1941, Little, Brown and Company.) 

Fatigue, then, may be purely physiologic folJoiring a more or less pro- 
longed use of the muscles. Fatigue in the muscle results from reduction in the 
supply of oxygen and is accompanied by definite and well-understood chemical 
changes, as well as changes in temperature and electrical response. Any dis- 
turbance of circulation, or metabolism, the presence of toxins, irritation of the 
nervous system from lack of sleep, for instance, may therefore induce fatigue 
and weakness. 
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Allan (New England J. Mol. 231. Xo. 12. Sept. 21, 1944) classified 300 
patients whoso chief complaint was either weakness or fatigue. In 80 per cent 
no phy.sical disorder could be found. In the remaining 20 per cent the fol- 
lowing causes were found • 

I’ER CEST 
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4.0 

5,3 
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Pulmonary tubcrciilosm may have as it.H drst and mu.st annoying symptom, 
a fatigue that goes into the very marrow of the soul. One patient wrote that 
he would come home from a not very exhausting day of work and throw him- 
self on the lied, so exhausted that every' individual muscle fiber seemed to 
ache, and would lie there without even the energy to read, unheeding any of 
the inovcmeiit.s of the hou.sehold, dreading the call to supper, which would 
require the activity of going dounslairs. 

Addison's disease notably presents fatigue as a vocative .symptom. 
Hypoglycemia c.ause.s inusciilnr fatigue for obvious reasons. Hyperinsulin- 
ism has os its first warning .symptom what might be called acute fatigue. 
Fortis and Zitman (A ^leclmnism of Fatigue in Xeurop.sychialrie Patients, 
.T..\.M.A. 121; Xo. 8, I-’cb. 20, 1943) indicate that there i.s clinical and ex- 
perimental evidence that the fatigue of neurasthenia is due to a mechanism 
of hyperlnsulinism, due to temporary or prolonged stimulation of the right 
vagus nerve resulting from emotional processes being relayed through the 
hypothalamus to the autonomic nervous ^-stem. Xo injection of atropine which 
inhibits the vagus, in their experience, prevents this stimulation, 
ilyasthenia gravis is an example of purely muscular fatigue. 

Anemia, heart failure (impcudiiig or existent), arteriosclerosis, diabetes, 
scurvy, ncopla.siu, ami goiter must especially be rnncmbcrtil when seeking 
for an organic cause of fatigue. 
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The most frequent cause of fatigue, however, in adults at least, after 
eliminating infection, is neurosis. The word neurasthenia was coined to ex- 
plain the group of those “horn tired,” 

IV. ANOREXIA, HUNGER, THIRST, NAUSEA AND VOIVIITING 

Anorexia, or Loss of Appetite. — The appetite iluctuates in health due to 
a wide variety of causes. Emotional disturbances, infections, lack of custo- 
marj’ e-xerci-sp, all cause temporary anorexia. As a .symptom of chronic dis- 
ease, it does not have a great deal of significance. Some people just naturally 
do not enjoy the pleasures of the fable; they are never hungry — chronic 
dyspeptics, viseeroptotics, and the like. In reduced metabolic activity, such 
as miTiedema, anorexia nervosa, Simmond’s disease, the appetite is diminished. 
In achlorhydria in pernicious anemia, it should logically be reduced, but in 
practice seldom is. 

Jacobson and Palmer (Gastroenterology 1: 1133, 1943) flouroscopically 
determined the gastric emptying time in a group of treated and untreated 
pernicious anemia patients. Significant prolongation in gastric emptying time 
occurred with one exception in those patients whose peripheral erythrocyte 
count was below 1.5 million. 

Vitamin B complex in the diet probably stimulates appetite and its ab- 
sence Induces anorexia. 

7/u?iper and thirst belong to the symptoms which may liave either physi- 
ologic causes or pathologic significance. 

The pathologic causes of hunger arc diabetes mellitus, (starvation of the 
tissues from lack of sugar utilization), hyperinsulinism, and hjTerthyroidism. 

The pathologic causes of thirst are hemorrhage, diabetes mellitus, diabetes 
insipidus, chronic nephritis with polyuria, hj-pertrophic pyloric stenosis, dila- 
tation of the stomach, ileus and shock. 

Heat stroke is a condition on the borderline between physiologic and path- 
ologic. In certain occupations (miners working in shafts so deep that the 
ceutral heat of the earth heats the atmosphere, stokers and cooks in small and 
confineci quarters) there fs excessive loss of perspiration. This leads to ab- 
dominal cramps, muscular cramps, fatigue and thirst, and finally coma. It was 
found by industrial surgeons tliat if large doses of salt are given as well as 
water, the symptoms can be better prevented. 

Nausea and Vomiting. — These may exist as entirely separate entities, but 
nausea is usually the precursor of vomiting. Existing alone it has not much 
clinical significance; it should suggest that there has been administration of 
some drug: the patient may be concealing the use of alcohol or morphine; 
he may fail to recognize the connection between his nausea and the use of 
digitalis. Psychic nausea is a definite entity. Pregnancy should never be 
overloolced as a possible cause. 

Vomiting, Tivith or without nausea, is one of the most important and sig- 
nificant symptoms met with in medical practice. Some people are easy vom- 
iters, some are hard vomiters. The easy group empty the stomach almost at 
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will on the slightest provocation — indigestion or fear of iinpending iiuiigesHou, 
to avoid a hftngo^er; for thorn oincsis is a therapeutic procedure, just as tlic 
cathartic habit is for others, anil the one they most frequently aj)ply. The 
hard vomiter, on the contrary, may have gone through life and never known 
what it is to vomit. Most persons, of course, do not classify in either group, 
but it i-s important fur the diagnostician to assess the vomiting history of his 
patient before he begins to assess the signiticance of any given attack of 
vomiting. 

Vomiting is a complicated act. The “%'oniiting center” in the midbrain 
is a somewhat vague area, which probably receives iropul-scs from the pliarynx. 
or other parts of the body as well as from the stomacii itself. Any of these 
points may originate the stimulus to vomit. The act itself depends on contra- 
innervation of variou.s parts. There is a constriction of the stomach in the 
pyloric region, while the eardia and cardiac sphincter are relaxed: the pro- 
pulaon of the gastric contents is done by the duphragm and abdominal muscles. 

From the diagnostician’s standpoint it is of the utmost importance not to 
rush to the conclusion that vomiting indicates an acute local organic abdom* 
inal disease. Human nature being what it is, that is what he is likely to do. 
What he should think of first is pregnancy. It may be the first symptom of 
pregnancy that the uoman pays any attention to: especially if it is the first 
pregnancy, she may entirely overlook the i)os.sibi!ily of pregnancy: skipping 
of a menstrual period may have been disregarded as of no consequence, and 
her complaint to the physician is vomiting. LaparotumicK liavc been mis. 
takcnly done under these circumstances more than once. The misinterpreta- 
tion docs not ncces.snrily mean that the wife and husband arc ignorant. When 
I was stationed at a base hospital in army service, the wojd got around that 
I was an eminent g.istrocntcroIogb.t and one of iny fiist patients was the wife 
of a fellow medical ofiiccr, brought to me on account of nausea and vomiting, 
both high contracting parties being totally unaware that the real condition 
was pregnancy. 

Food poisoning, acute digestive up.sels (nature usually unidentified), the 
onset of infections (particularly scarlet fever), the ga-slritis and pharyngitis 
of nlcobollsin, and p.sycliic emotional upsets, account for most pa.se.s of “acute” 
vomiting. 

Aside from these, uhich were too numerous to bo significant statistically, 
Cabot found in a consecutive scries of uiiselectcd ]>aticnts that ga.strie neu- 
rosis, acute appendicitis, and cardiac disca.se aceouiiled for 00 per cent of the 
causes of vomiting. They were almost equally divided, cardiac di.seasc form- 
ing 25 per cent. Nine per cent of all cases of voniiting were due. to peptic 
ulcer, '‘gailrilis,*' intestinal obstruction, and gastric cancer. One cannot help 
but believe that behiml the “gastritis” and the gastric neurosis there were a 
good many cases of gall blathUr disease. 

Uremia and tabes make up a quarter of 1 per cent of his casc.s each. 

Migraine is not included in his series, probahiy because he was dealing 
with hospitalized patients. 
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Cereliral causes include brain tumor and apoplexy, as well as concussion 
and skull fracture. Brain tumor is rare except on special services. The vom- 
’iting of apoplexy and skull injury hardly ever masks the real condition. 
Attacks of Sleni^re's disease are frequently complicated by vomiting. 

Rare abdominal causes of persistent vomiting are hypertrophic stenosis 
of the pylorus, acute hemorrhagic pancreatitis, and acute yellow atrophy of 
the liver. 

Wiile these represent the usually listed conditions \vhich may cause vom- 
iting to be a diagnostic problem, there is hardly any condition of the body 
which may not induce vomiting at some time in its course. Vomiting is the 
primary reaction of revulsion of the organism to the assaults of the outside 
world. » 

V. V7E1GHT CHANGE 

A history of loss of iveight always demands an explanation. Tuberculosis, 
diabetes, neoplasm, exophthalmic goiter, tabes, rheumatoid arthritis, are the 
commonest causes. Anorexia nervosa is a rare cause; so is Addison’s disease. 
AVorry, grief, melancholia with loss of appetite may result in weight Joss, but 
the neuroses in general do not ad'ect metabolism markedly. 

Gain in weight, if of sudden onset and rapid development, indicates edema, 
evident or hidden, perhaps edema into a tumor. Splenomegolly — myeloid leu- 
cemia, or Banti ’s disease — may not be evident to the patient. 

Gradual gain in weight is characteristic of the passing of the years for 
about half to three-quartei's of the human race. The rest, male or female, 
during the grand olimacteric get a little thinner every year. There is o destiny 
that ends our shapes, rough hew them as we irill. 

Paradoxically, two organic diseases, pernicious anemia and duodenal ulcer, 
do not affect weight at all. 


VI. PALLOR AND CACHEXIA 

Transient circulatory changes in the skin resulting in pallor are roost 
often due to ejnetioual causes. Iiyuiy, shock, abdominal emer^encie.^. and 
internal hemorrhage are the common organic causes. 

Gradually deepening pallor is usimlly a sign of organic disease. (Or bad 
habits, such as living indoors and eating an unhalauccd diet — “prison pallor.”) 

Chronic infections, notably tuberculosis and syphilis, produce quite char- 
acteristic pallor. Wheu I ^vas in college, the father of oue of my fraternity 
mates, a physician, paid us a visit. Afterwards he said to his son: "That 
young man, ilr. A., has a veneral disease: uo other pallor is like it.” And 
so it proved. 

iloi-phinism i>roduces a pallor that may be either deceptive or a give away, 
as the case may be, depetiding on the experience of the observer. 

Carcinomatosis, lead poisoning, nephritis, sepsis (such as chronic emphy- 
sema with amyloid change, cirrhosis of the Uver, intestinal parasites, are other 
causes. 
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Anemia is paraiioxically not a prominent rause. CUlorosis displays the 
“green sicknev?” look, hut it is now rare. Addisonian (pernicious) anemia 
docs not produce pallor, but a yelloTrish tinge, although, as has been said, 
there are yellow, bronze, and uhitc pernicious aiiemies. Secondarj- and hypo- 
chromic anemia are more likely to protluce a color change that could be called 
pallor. 

The “cachexia o£ old age“ is a pallor made up, in most instances of a 
combination of artcrio.selcro.sis, atrophy of the skin, mild anemia, aiid increased 
indoor lining. 

It may, however, be cavised by bundle branch block, which is far com- 
moner than is generally .supposed. The pallor and accompanying signs are 
Scry characteristic : the pallor comes on in a person of middle age somewhat 
abruptly: it is easier to recognize in a friend or acquaintance whom you have 
been accustomed to see frequently than in a stranger : the change is shocking. 
.<Uong with it is a ilabhincss of the subcutaneous muscles of the face and rapid 
loss of fat in the neck so that the skin folds He loose and wrinkled. There is 
some accompanying limitation of acihitics, but no distres.'iing djspnca and 
usually the maintenance of a cheerful mental outlook. 

The distinction between pallor and cachexia is not readily made. The 
dictionar>' definition of cachexia is “A profound marked state of constitu- 
tional disorder; general ill health and malnutrition.’' But the real changes 
are in the complexion and the weight loss which changes the facial expresaion. 
Perhaps cachc-xia Is more yellow than white, but that is a matter I turn over 
to the dlalcctlciatis. 

VH. SYMPTOMS REFERABLE TO THE DIGESTIVE SYSTEM 

1. Dysphagia. — The act of swallowing requires tlic action of the muscu- 
lature of the face, tongue, phar>n.x, ami esophagus. Paralysis of facial mus- 
cles, tongue or pharynx then will cause difliculty of swallowing. These should 
be easy to identify. Diphthccilie paralysis of the pharynx must be remem- 
bered in tile case of u child wluj during coinalcsccnce rcgui^dtalcs food through 
the nostrils ami ejects it from the mouth. 

If the pharynx, tongue, and checks are not paralyzed, dysphagia means 
cither esophageal obstruction or hysteria. Esophageal obstruction may be due 
to carcinoma, stricture, diaphragmatic hernia, cardiospxsnj, .diverticuiosis 
and hypochromic aiicinia with the PIuMimer-Vinson syndrome. (McGee and 
Gooiiwm: Dysphagia and Anemia, Ann. Iiit. Med. 11: 1-193, 1938.) Merrill 
and Itichanls (Xew England J. Mul. 225: N’t*. 9, Aug. 28, 1941) report three 
eases of vitamin U deficiency with ncurill't of the ninth and tenth cranial 
ner\cs, rc.sulting in dysphagia. Tumors outside the esophagus rarely produce 
obstruction. Globus hyslcriciw b* a lenii which will remind us of the hyster- 
leal nature of obstruction. 

Dysphagia dne to disonlcrs of the heart and great vessels is well reviewed 
by iMox)mfield (Am. .1. M. S5c. ’200; Xo. 3, Sept , ItMQ). The dilated left auricle 
of mitral -stenosis, jH:ricanlial effusiou, sacculalesl aneurysms, dissecting ancur- 
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ysm, and anomalous aortic arch are the lesions found. When associated with 
pericarditis, it indicates a large effusion. Marked pain on swallowing, with 
aneurysm, suggests a false sac or threatened rupture. Dysphagia in a sup- 
posed case of coronary occlusion should arouse suspicion of a dissecting 
aneurysm. 

Hilton Pagge (Principles and Practice of Medicine, Philadelphia, 1886, The 
Blakiston Co.) wrote; "So-called dyspiiaffid lusoria demands a word of notice. 
The term was first applied by Dr. Bayford, of Lewes, to a case in which the 
right subclavian artery arose from the third part of the aorta, and passed to 
its distribution between the esophagus and trachea. This lusus naturae was 
probably a mere coincidence, ance many people with these anomalies have no 
difficulty in swallowing.” 

2, Indigestion, or Dyspepsia. — Epigastric discomfort, anorexia, gaseous 
eructations, regurgitation, nause.T, fear of eating, finicky food habits, consti- 
tute a group of sjTnptoms which we can c-iH dyspepsia. The causes in 2,542 
cases reviewed by Grier (New England J. Med. 224: No. 13, ifar. 27, 1941) 


were : 

rcB CENT 

Gall bladder disease 30.9 

Duodenal ulcer S4.5 

Fuactioaal (oeurosts) , 

Gastric 17.4 

Colonic 7.8 

ClLToaic gastritis 4.8 

Ulcer — gastric 4.3 

Carcinoma— gastric 4 0 

DaodeniCts 3.9 

Appendicitis 3.4 


Rivers and Fcrreia (J. A.M. A. 110: No. 26, June 25, 1933) examined 
10,000 patients whose primary complaint was dyspepsia. The age incidence was 
highest at 40-50. They found the twelve common causes were : 

Fca CENT 


Functional 24.7 

Peptic ulcer 9.0 

Cholecystic disease S.6 

Cardiorasculnr disease 3.6 

Migraine 4.S 

Constipation 3.9 

Arthritis and fibrositis 3.8 

Organic nerrous disease 3.7 

Pelvic disease 3.6 

Cancer of stomach 3.0 

Chronic appendicitis 2.3 

Genitourinary disease ' 2.0 


3. Hematemesis. — The term should be confined to the vomiting of approx- 
imately a pint or more of blood. Small amounts of blood are brought up at 
the end of a period of retching of any sort. 
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The tlifrerentjal diagnosis betnecn blood that comes from the stomach and 
blood that comes from the lungs is not always easy to decide from the history 
alone. At least half the time patients cannot tell whether they have coughed 
up blood or vomited blood. In hemoptysis the blood often fills the mouth 
without any preceding or accompanying cough. All doubtful cases should 
have an x-ray study of the chest. A gastrointestinal rocnfgcngram is con- 
traindicated in the presence of a fresh hemorrhage, but the cardinal points 
in the history of peptic ulcer should be sought. 

There are a number of studies which rcjwrt the causes of a senes of eases of 
hematemesis. (Hiller: Pennsylvania 11. J. 32: 237, 1929; Shaw: Clin. J 63:23, 
1934; Rivers and 'Wilbur: J.’a.M A. 9S: 1C29, 1932; Ilcllier: Lancet 2: 1271, 
1932; Qutmann and Demole: Bull, ct mi-rn. Soc metl. d. hop. de Paris 48: 576, 
1932.) They differ somewhat in the percentage of cases which were diagnosed. 
With considerable unanimity, if the cause is finally determined, the author’s 
observations warrant the conclusion that if a series of consecutive cases of 
hcmalcmc.si.s presents itseU the ellologic factors will be in about the following 
percentages; 

TER CS.S‘T 


Peptic ulcer 75 

Cancer of the ttomad) 15 

Esophageal variz from: 

Grrhojic of the lircr, 

Spleolc aoemia, or I 5 

llcfflolytie jaan-lico J 

htiscelhocoac, rare caosca S 


Rare Causes: (1) Thromtx)sU of Uie portal vein. (2) ^(allgnant infee* 
lions— hemorrhagic measles, smallpox, or scarlet fever. (3) Hemorrhagic 
blood diseases— myelogenous Icuccmia, purpura, etc. (4) ^liscclluncous— car* 
cinoma of the esophagus, malaria, acute yellow atrophy of the liver, syphilis 
of the liver, cholccy.stitis, 

'W’hcthcr an ulcer is gastric or duodenal api)ears to make little difference, 
despite the natural assumption and frequently repeated statement that a gas- 
trie ulcer produces hematemesis and duo<Icnal ulcer mclcnn. In Gutmann’s 
series 11 cases were duodenal and 8 were gastric. In lUvcrs and Wilbur’s 
series 56 per cent M'cre duodenal ond 8 per cent were gastric. 

Tho unprovtd ot doubtful cJkscsv wctc of thret: (1) ulcoT history 

uith negative x-ray study or operation; (2) alcoholic history with large liver, 
but no proved varicc-s; (3) acute rick patients in whom if operation or autopsy 
was done nothing but .a congested or hemorrhagic gastric mucosa w,as found. 
Just how large this group will be will depend on circumstances. Shaw very 
properly i>oint.s out that Rivers and Wilbur’s experience was at the llayo 
Clinic and was very «Iiffercnt from Gutmann’s and his own, whose experience 
was in the wards of a large city hospital. Seven per cent of Rivers and 
Wilbur’.s ca.ses were unproved, while 76 per cent of Ciitmann's and 39 per cent 
of Shaw’s were so elassifiish Berides, Gutmnnn’s and Shaw’.s series included 
patients in whom at any lime during their stay in the hospital vomiting of 
blood occurred, while Rivers and Wilbur’s series were iri-paticnts In whom 
hematemesis was the picscnling »i«l most important symptom. In the wards 
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of a hospital dra^s’ing patieuta from the slums of a gieat city there will be 
many ■vvho from alcoholic excels or infection or a combination of the two will 
have a congested gastric mucosa sufficient to produce gross hemorrhage. 

4. Diarrhea. — The causes of diarrhea will vary widely, depcriding on geo- 
graphic locations. In temperate climates Emerson and Cabot (Causes, Types 
and Treatment of Diarrhea, J. A. iL A. 61: 1015, 1913) found the causes in the 
following frequency; 

Acute and chronic enteritis (terms which they admitted had no meaning 
and included food poisoning and miseellnneous digestive upsets) accounted for 
two-thirds of all cases. 

PEB CENT 


Cancer of the boTCcl 7 

Pernicious anemia 6 

Mucous cotitia 5 

Exophthalmic goiter i 

Keurosia 3 

Tuberculosis of the bowel 2 

Amebic dysentery 2 

Vat intolerance 1 


Fatal diseases associated with diarrhea were found at autopsy to be enteritis 
(unknown cause), cancer of tlie bowel, tuberculosis of the bowel, tuberculosis of 
the lung (bowel not involved). 

A. J/ucous colitis is associated with organic disease in about 17 per cent of 
instances. The diseases found by 'White and Jones in a consecutive series of 
patients at the ^lassaclmsetts General Hospital were appendicitis, peptic ulcer, 
cancer of the stomach, and Addison’s disease (ilnn. Int. Med. 14; 854, 1940). 
While most of the patients are tense and with or without reason anxious or 
nousocial, it can hardly be classed as a neurosis. Perhaps psychosomatic is 
the word for mucous colitis. The periodical passage of masses of thick, tena- 
cious mucus certainly indicates a functional disorder that has gone over from 
a neurosis into a somatic disturbance, no matter how neurotic the patient may 
be. "The syndrome of mucous colitis is sufficiently clear for accurate diag- 
nosis in the majority of cases. In general, patients with raucous colitis suffer 
from constipation or diarrhea with some form of abdominal pain. In most 
cases the stools are small and mushy, or composed of hard pellets. On physi- 
cal examination the sigmoid is often palpable as ' a firm rubber hose. ’ ’ ’ (White 
and Jones, op. cit.) 

B. Steatorrhea ^ — Fatty stools almost invariably implicate the pancreas. The 
fatty stool can be diagnosed by sight and smell; it is large, soft, and of foul 
odor. Pancreatitis (either acute or chronic), cancer of the pancreas, obstruc- 
tive jaundice, caused either by cancer or gallstones, which occludes the pan- 
creatic duct, are tlie causes of tins rare condition. The only exception to this 
catalogue is sprue. I am not acquainted with tropical sprue. In temperate 
climates there exists a disease which has been called nontropical sprue. It is 
characterized by an enormous colon and periodical attacks of steatorrhea, with 
simultaneous distention and apparent ileus of the colon. The nature of the 
condition is probably a Hirseh-spning’s disease which did not follow the usual 
order of events by terminatnig fatally in infancy and carried over into adult 
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life an enormous and muscnlarly weak colon. The stools, when the diarrhea 
occurs, arc fatty, but in the very few eases I hare been prh-ileged to examine, 
laboratory tests did not substantiate the idea that pancreatitis was present. 

5. Constipation. — An abrupt change in bowel habits from regularity to 
constipation in a person over forty years of age indicates carcinoma of the 
colon. Other than this and lead colic, constipation has no diagnostic sig- 
nificance. 

6. Flatulence. — Belching, the passage of fiatus, gaseous distention, while 
in general normal conditions, may at times become sufficiently annoying to 
bring a patient to seek medical advice. A medical investigator experimenting 
on himself found that he evacuated a quart of gas a day — 10 per cent carbon 
dioxide, 1 per cent oxygen, 30 per cent marsh gas, and 59 per cent nitrogen. 
Toung, healthy college students, under experimental conditions, excrete a pint 
in twenty-four hours. 

liledical authorities universally assert that this gas is not the result of 
fermentation of food, hut that stomach gas is swallowed air, and intestinal gas 
is absorbed from the circulating blood. 'Whether this is true or not, I have no 
means of knowing. 

Flatulence is seldom of any diagnostic significance. Gall bladder disease 
is often associated with flatulence, although the reason is not clear. Addi- 
son’s disease, sprue, celiac disease, pancreatitis, and paralytic ileos are sug- 
gested by this sjTiiptom. 

7. Jaundice occurs when over 4 units of bilirubin are present in the cir- 
culating blood by the vau den Bergh test (about 2 mg. per 100 c.c.). It is 
classified into hepatogenous (obstructive, infectious, toxic) and hematogenous 
(hemolytic). Hepatogenous jaundice is due to bile which has been forced by 
pressnre or has for other causes moved from the bile duets into the blood 
stream; hematogenous jaundice is due to the presence of pigment formed from 
the hemolysis of red blood cells in the vessels. 

The depth of jaundice varies greatly and may be of diagnostic value. The 
deepening metallic green sheen of jaundiced skin due to carcinoma at the head 
of the pancreas is of itself diagnostic. Very slight jaundice, so little as to be 
doubtful or debatable in the skin, can be seen in the edges of the sclera and — 
the final court — under the tongue along the frenom. 

A. OuSTBUCTire J.vU.VDiCE. — .lauiidice from gallstones is by the nature of 
the case likely to lie transitory. A small stone traversing the common duct will 
do it. A large stone forming a ball-valve mechanism gives alternate jaundice 
and sudden letup of both pain and jaundice as the stone is floated up from the 
outlet. Inspissated bile and mucus may possibly cause obstructhe jaundice. 

Carcinoma of the bile ducts or ampulla of Vater produces jaundice early 
which is progressive and usually goes on to the sjTidrome of complete obstruc- 
tion, manifested by clay-colored stools, a fecal urobilinogen of less than 5 mg., 
a characteristic metallic jaundice, deeply eoloretl urine with 0.3 mg. of uro- 
bilinogen a day. The icteric index is over 1(K) in completely developed cases. 

B. Infectious Jaundice. — In White’s list of the causes of jaundice (vide 
infra), 142 are ascribed to “acute infectious jaundice” and “acute toxic hepa- 
titis.” These constitute a third of the entire IKt. White listed on!}- hospital 
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cases. In ambulator^' practice the condition of “acute epidemic jaundice,” or 
“acute catarrhal jaundice,” represents nearly 90 per cent of any series of con- 
secutive cases of jaundice which the general practitioner sees. . 

Clinically these cases are likely to occur in epidemic form, particularly in 
the spring and summer, and largely affect young adults. There is a prodromal 
period of fever, nausea, anore:;ia and weakness, po.ssibly a chill and vomiting; 
this lasts from three or four days to a week, and during this time the diagnosis 
is likely to be in _doabt, especially if no epidemic is known in the community. 
Then the jaundice appears and the diagnosis is clear. From now on except for 
the jaundice the condition is usnally asymptomatic. The duration of the jaun- 
dice is about six weeks : in my experience nonsurgical biliary drainage short- 
ens this. 

Now what shall we call this veiy frequently encountered form of jaundice S 
The question of nomenclature is very confused at present and should be settled. 
A. Weil, of Heidelberg, described (Deutsche.'* Arch. f. klin. ifed. 39; 209-232, 
1886) four cases of “A Peculiar Acute Infectious Disease Accompanied by 
Enlargement of the Spleen, Jaundice, and Nephritis,” All of the patients re- 
covered; all were males — three were twenty-three years old, one was twenty- 
two years old. Weil’s summary is as follows : 

“lu all four cases we were dealing with an acute febrile disease that was 
accompanied by severe nervous phenomena with enlargement of the spleen 
and liver, icterus and nephritic sj'mptom.v, but which after a relatively short 
duration of the severe symptoms, followed a rapidly favorable course.” 

This description seems as close to what I have outlined above as “acute 
catarrhal jaundice” as could well be. For the same reason that Allbutt (see 
page 13) favored the name “Oraves’ disease” for that syndrome, it would 
seem advisable to call this “Weil’s disease.” In fact, it is so called and under- 
stood in common clinical parlance. Allbuft (see p. 13) prefeired “Graves’ 
disease” because it did not commit one to anything; “hyperthjToidism” is 
inaccurate because it is not due simply to an increase of thjToid secretion; it 
is more likely to be a dysfunction, the appearance of an entirely strange secre- 
tion: nobody has ever produced the syndrome by feeding thyroid extract: 
“exophthalmic goiter” is inaccurate because it may be present without exoph- 
thalmos and without goiter. So “Graves' disease” is, according to Allhutt, 
the most scientific and accurate term in the present state of our* knowledge 
(I .suppose he would have accepted “Basedow’s disease”). 

But — it is quite a but — Sailer, so far as I know (“Leptospiro.sis ictero- 
hemorrhagica [Weil's disease] ” Am. J. 31. Sc. 170: No. 3, Sept., 1925), was the 
first to confuse the situation by trying to be extrascientific, and ascribing the 
cause of Weil’s disease to a Leptospira infection. Leptospira is found in the 
feces of 10 per cent of adult gray rats trapped in rural or urban communities 
in this country. The rats contaminate grain and stagnant water, this being 
the mcaivs of infection. The i>ortal of entry is usually aii abrasion on the skin; 
fisVi cleaners, miners, sewer workers, sugar cane cutters, and workers in rice 
fields are the most frequent victims. The mortality in diiferent epidemics is 
4 to 48 per cent. There is .some diseusaon as to whether the es-sential pathology 
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is acliolangitis or hepatitis There is never obstruction of the bile passages to 
account for the jaundice. White and Prevost (Ann. Int. iled. 15 : No. 2, Aug , 
1941) reported autopsies in which the lining of the gall bladder was com- 
pletely denuded, “except for an occasional group of necrotic epithelial cells.” 
They did not find much liver cell necrosis. The liver is never shi-unken as in 
acute yellow atrophy Capillary hemorrhages throughout the body are com- 
monly found. The kidnejs .show swelling and necrosis of the epithelium. 

N'o\v, why in the name of all the Gods agaiost Confusion, should this be 
called Weil's disea.se^ It so stands in one of the well-known books on the 
practice of medicine. None of Weil *s cases died. One occurred in a physician, 
one in a merchant, and one in a waiter. We are told that Leptospira infection 
causes renal failure. Weil’s renal failure was albuminuria and casts. In the 
same book there is another article on “Catarrhal Jaundice.” Why shouldn’t 
that be labelled “Weil’s disease”! At any rate here and chsewhore in this 
text “Leptospira jaundice” will be so designated, and Weil’s di.sease will refer 
to the commou “acute infectious catarrhal epidemic jaundice,” although so 
far as I am concerned I would just as soon call it, as the scientists at the corner 
drugstore do, yellow jaundice. 

Yellow fever, malaria, amebic infection with liver abscess, syphilis (par- 
oxysmal hemoglobinuria) are among the infections especially likely to be asso- 
ciated with jaundice. The mechanism is probably largely hemolysis. 

0. Hepatogenous Jaundice.— Acu/e ytllow airophj of the liver is, accord- 
ing to my definition, a clinical entity. That is I do not classify liver atrophies 
due to phosphonis or arsplicnaminc or any kno\vn agent with the condition I 
moan uhen I say “acute yellow atrophy of the liver.” The etiologj’ is unknown. 
It comes on abruptly with jaundice at the very beginnbig. One of my patients 
noticed his yellow hue one morning as he was brushing his hair. Three days 
later he was dead. Vomiting, prostration, convulsions, delirium, and all symp- 
toms of a se\ ere toxemia arc part of the clinical picture. 

Hepatic necrosis with jaundice results from phosijhorus, chloroform, ars- 
phenaminc, the sulfonamides, and many other chemicals and drugs. 

Cirrhosis of the liver of Laennec’s type produces a jaundice — never very 
severe — in the terminal stages. 

Jaundice occurs in 50 per cent of ca.ses of primary carcinoma of the liver. 

SypKiUs cl the liver causes jwwivJicc. 

D. Hematogenous Jaundice. 

(1) Jfemolytic jaundice, acholuric hetnolytic icterus, is characterized by re- 
current periods of jaundice beginning in childhood. There is enlargement of 
tho liver and sjilcen. Blood examination shous a peculiar si>hcric-al shape of the 
red cells with increased fragility during an attack. The stools are not clay- 
colored. The van den Bergh test is indirect. Icterus index is high. The attacks 
of jaundice are considered to be due to periods ■when there is greatly increased 
destruction of the red cells and the discoloration comes from blood pigment. 
It is familial and hereditarj', the shape of the red cell being a dominant 3fcn- 
dclian character. 
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(2) Ictents nconatoruvi is a form of hemolysis. Severe and fatal cases of 
jaundice of the newborn are due to other underlying pathology, such as syph- 
ilis of the liver or suppurative phlebitis of the umbilical vein. 

E. Jaundice as a Complication op ffeART Failure. — ^The sudden appear- 
ance of jaundice in patients with chronic myocardial difficulty should make one 
suspect pulmonary infarct as a cause even when there are no local signs 
(Keefer and Besnik : J. Clin. Investigation 2; 375, 1926). 

In agreement with most internists whom I know well, I hold laboratory 
procedures which are supposed to assist in the diagnosis of jaundice in pro- 
found contempt. The only important laboratory test in jaundice is the deter- 
mination of whether there is bile in the stool or not. I cannot recall any case 
where either the van den Bergh test, the icterus index, or any functional test 
of the liver helped the diagnosis in the slightest. The following tests, however, 
are suggested as necessarj’ or desirable for a complete record in a patient ^vith 
jaundice: 

(1) Pleasures of disturbed metabolism or excretion of bile pigments: 

a. Determlnatiou of serum bilirubin or icteric index. 

b. van den Bergh reaction. 

c. Qualitative tests for bile pigments in urine and stool. 

(2) Measures of the capacity of the liver to perform certain functions : 

a. To excrete into the bile endogenous bile pigments (the bilirubin 
tolerance test) or exogenous dyestuffs (the bromsulfalcin retention 
tests). 

b. To utilize certain carbohydrates (galactose tolerance test). 

c. To detoxify or metabolize selected compounds by conjugation ivith 
substances formed by the liver (the hippuric acid excretion test). 

d. To elaborate such substances as prothrombin, serum albumin, and 
cholesterol esters. 

(3) Pleasures of the formation of certain abnormal substances: 

a. Determination of serum globulins 

b. Takata-Ara test. 

e. Cephalin flocculation test. 

White (“A Study of Errors in the Diagnosis of Jaundice,'* New England 
J. Med. 229; 997, Dec. 30, 1943) reported on 175 cases of jaundice which came 
to operation or autopsy : there were errors of diagnosis in 14 (8 per cent) . The 
commonest mistake was the diagnosis of cirrhosis in an alcoholic mth deepening 
jaundice when cancer was actually present. 

It is always worth ^^hile to do an exploratory laparotomy in a suspected 
case of carcinoma of the anapulla of Vater with complete obstructive jaundice, 
because in a certain i>roporfion of such cases gallstones or putty-like bile at the 
ampulla is causing tiie obstruction. 

Serious erroi-s in diagnosis of jaundice wei-e typified by a patient \ritli acute 
hepatitis wlm was operated on for gallstones aud died of bronchopneumonia and 
was found to have a healing subacute yellow atrophy, “"We have had several 
opportunities since then to restrain surgeons from exploring other patients at 
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an early stage of the disease.” Jaundice is not a surgical einei^ency. “The 
detemination of the cause of jaundice in tlie first day or two of the disease is 
not essential. A good mlo in acute deep jaundice vuth hrosm stools is to avoid 
surgical tieatinent. The disease is obviously not due to external obstruction, but 
chiefly or entirely to damage of the liver cells (acute hepatitis, cirrhosis with 
necrosis, etc.). Tlie risk of operating for severe oc acute diffuse hepatitis at the 
height of the jaundice is e.vtrcmcly great. This is seen when the mortality of 
onlinary gall bladder operations, from 2 to 5 per cent, is compared with that 
of about 33 per cent in operations on cirrhosis and with nearly 100 per cent in 
operations on cases of acute yolloA\ atrophy or severe acute hepatitis. In chronic 
cases thei-c is no reason to hmrj’ a difficult diagnosis. 3Iost patients with ob- 
stnietion duo to stone preserve Ihcr function for a long time.” (Wiite.) 

Ease of Diagnosis . — The easiest cases to diagnose in White's experience 
were toxic hepatitis in which there was an exposure to chemicals or drugs. 
Xext easic.st was complete obstruction, determined by alisencc of bile in the stool 
and complete absence of urobilinogen from the urine on repeated tests. All but 
one of such cases proved to be cancer. Hemolytic jaundice in chronic familial 
eases had so many characteristic features that diagnosis was easy. The diagnosis 
of gall bladder disease ^ritll modem methods — hisloiy, physical examination, 
Graham-Colc test, biliarj’ drainage, etc. — is relatively easy. 

Hclattve Zncidcnce of the Causes of Jaundice . — 

In White’s series (500 cases, 175 proved) the following percentages ob- 
tained: 
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9. Mele&a — blood in the stool. "When fresh and bright red and adherent 
to the surface of the stool, blood comes in most cases from internal piles, 
fissure, or rectal ulcer. Blood mixed with the stool and partially digested, 
dark (black) in color and tarry, comes from bleeding high up in the digestive 
tract and is due to peptic ulcer, cirrhosis of the liver, gastric carcinoma. Bleed- 
ing from an ulceration lower down or in the colon in amebic dysenterj’, typhoid 
ulcer, ulcerative colitis, tuberculous enteritis, is usually profuse and likely to 
be uaclotted and not mixed with the stool. 

Virr. SYMPTOMS EEFEEABLE TO DISEASE OF THE 
URINARY TRACT 

1. Polyuria, — This symptom must be analyzed so that a distinction is 
made between frequency of micturition and actual increase in the 24-hour 
excretion of urine (real polyuria). Naturally they are often associated. 

The normal adult bladder holds about 300 c.c. of fluid when slightly dis- 
tended; 200 to ‘250 c.c. distends it sufficiently to call out the desire for 
emptying it. 

The 24-hour amount of urine will vary with individual habits of liquid 
intake, but is generally considered around 1,200 to 1,500 c.c. 

Frequency of micturition alone is commonly caused by pregnancy, gonor- 
rheal urethritis, neurosis, and prostatic hypertrophy. All other causes are 
comparatively uncommon: they are uterine fibromyomata, stone in the blad- 
der, tumor of the bladder, and tuberculosis of the urinary tract. 

Intermittent polyuria with frequency of micturition occurs in floating kid- 
ney after a DietPs crisis and in the condition known as intemittent hydro- 
nephrosis. The diuresis which precedes an attack of gout and which is in- 
dependent of thirst or increased intake of fluid is well knowm to all sufferers 
from that disease. 

Polyuria is commonly caused by diabetes mellitus and chronic nephritis. 
Rare causes are diabetes insipidus and congenital polycystic kidneys. 

The polyuria of nephritis develops in an ot^srly manner with the progress 
of the disease. It may be roughly estimated by the progress of nocturia. A 
normal young adult who does not take in any more fluid after the evening meal 
than a glass of water at bedtime and who empties the bladder before going to 
bed sleeps through until morning with no emission of urine. The nephritic, 
becau.se the kidneys cannot concentrate urinary excretory products rapidly, 
spaces the excretion more evenly over the twenty-four hours and begins to 
have nocturia, arising first six or seven hours after retiring, and later arising 
twice, still later, three or four times a night. Barring unusual fluid intake 
between the evening meal and bedtime, the night urine should average 450 c.c., 
should never exceed 750 c.c., and should never Im more than 75 per cent of 
the day urine. 

As nocturia increases in nephritis and the kidneys fend to space urinary 
excretion evenly over the twenty-four-hour period, the specific gravity of each 
specimen falls. 
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2. D im i ni shed DTinar 7 Output. — Oliguria and anuria occur in acute nc- 
’phritis, such as occurs in scarlet fever and mercury poisouing, nephrosis uremia, 
the kidney of pregnancy and eclampsia, congestive heart failure, distention of 
the stomach, paraljiic ileus, excessive enuresis, and any condition of dehydration. 

3. Retention, Incontinence, Frequency, Urgency of Urination. — Aside 
from enuresis, these symptoms practically invariably come either from urethral 
stricture, prostatic disease, or neurogenic bladder. 

The neurogenic bladder can be understood only in the liglit of a knowledge 
of the physiology of micturition. “The bladder is made up of smooth or in- 
voluntary musculature. The detrusor muscle, which expels fluid from the blad- 
der, merges insensibly into the musculature of the bladder neck, which forms the 
internal sphincter. The two muscles, detrusor and sphincter, receive their nerve 
supply by way of the pelvic nerves, derived from the second and third sacral 
segments, and their common nerve supply is reflected by the fact that they act 
in unison, the sphincter relaxing as the detrusor contracts, and vice versa. 

"Such coordinated activity makes implicit a neural organization. Sensory 
data on the state of muscle stretch must be carried to the central nervous sys- 
tem, and motor activity must be initiated over the motor pathways. , . . 

"The exernal sphincter serves an auxiliary purpose; it is made up of 
striated or 'voluntary’ muscle aud its central motor connections also lie in the 
second and third sacral segments, but the cells of the anterior honi lie in that 
portion of the gray matter which has to do with the somatic, as opposed to 
the parasympathetic, system, thus making these centers subject to a greater 
degree to the control of the will. 

"The external sphincter is at most limes kept in a constant state of ‘tone’ 
or closure by a stead}' stream of nerve impulses transmitted from these centers 
do'kvnward to the sphincter by way of the pudendal nerves. Relaxation of the 
sphincter occurs only when these impulses cease to arrive at the miiscle; at 
such times urine can pass by the sphincter, the passage being abruptly cut off 
when a resumption of the nervous disebaiTje occurs." (Rvans: J. A. if. A. 
117 ; 1927, 1941. Sec Langworthy, Kolb and Lewis: Physiology of Micturition, 
Baltimore, 1940, Williams & Wilkins Company.) 

Any interference with this nene supply results in the neurogenic bladder. 
Commonly it occurs in tabes dorsalis, destructive (usually traumatic) lesions 
of the cauda equina or conus terminalis, and complete transveise lesions of the 
spinal cord above the cauda. RaTcly Itsvons ut the paracentral lobule of tbe 
cerebrum result in loss of bladder control. 

4. Hematuria.— Blood in the urine in a series of SCO cases where this was 
the presenting symptom was found by Kretschmer to be due to: 

PEB CENT 


Tumor of the genitoormary tract 76.5 

Papilloma or cardBoma «t ttta \,ta<l,lcr 
HyperncpLronia 

Stone 5.8 

Tul<erculosis -l.l 

Misccllaiictius lt.2 

General clirea»c 1.0 

CauM unJeterminetl 1.4 
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In 96 per cent of cases of hematuria the cause of the bleeding was found 
within the genitourinary tract. Associated symptoms (in order of frequency) 
were pain, frequency, pus, burning, passing clots, retention, fever, vomiting 
and nausea, chills, casts, tubercle bacilli. (Surg., Gyuec., Obst. 40 : 683, 1925.) 

In 1,500 admissions to the genitourinary service of Brooklyn Hospital 
hematuria was the outstanding symptom in 13.5 per cent of cases. (Rathbun : 
J.Urol. 30; 15, 1935.) 

Of 2,240 cases of gross hematuria admitted to tlie department of Royal 
Victoria Hospital, the sources of bleeding were: 

J>EK CENT 


Kidney 41.38 

Ureter 12.23 

Bladder 20.80 

Prostate 17.00 

Urethra 5.53 

Unclassified 2.14 


ilackensie (Canad. il. A. J. 27 : 405, 1932), who collected this report, com- 
ments; “In plain terms of tlie 2,440 eases treated, approximately 75 per cent 
were due to these grave conditions. Surely this cannot fail to impress us tvith 
the fact that red blood cells have no place in the normal urine, and that they 
are caused by some pathologic condition which it is our duty to discover.” 

General conditious which cause hematuria are: (1) the blood dyscrastas: 
hemophilia, i>o]ycythemia, purpura and myelogenous leucemia; (2) acute in- 
fections: scarlet fever, measles, tonsillitis, smallpox and malaria; (3) de- 
ficiency and dietary disease: scurvy and high protein diet; (4) following 
medication: urotropln, eantharides, turpentine, sodium salicylate, mandelic 
acid, sulfonamides. 

In most of these the hematuria is minimal and found only on centrifuga- 
tion or by microscope. 

Blood cells in the urine of acute nephritis are of serious prognostic import. 

There is a form of gross hematuria which the urologists deny exists — 
essential hematuria. I have seen enough cases to describe it in the following 
terms. An adult suddenly painlessly passes a specimen of urine that is so full 
of blood cells it assumes the appearance of blood in a physiologic salt solution. 
A complete and careful examination fails to reveal any cause for it. There is 
little disturbance of general health. In a few days the urine is clear. The 
patient goes on without operation of any kind and lives indefinitely — one I 
know is alive and well fifteen years, one, nearly twenty years after the occur- 
rence. On one occasion in a patient of mine the blood was found coming from 
only one ureter. An operation was performed and the kidney on that side 
removed. In the most painstaking examination, except for a small bleeding 
point in the lip of a calyx, not a single pathologic lesion was found. 

IX. SYMPTOMS REFERABLE TO THE CIROULATORY- 
RESPIRATOBY SYSTEM 

A. Dyspnea. — Dyspnea is difficult or labored breathing. The “dys” part 
of the word indicates that the act of respiration is obtruded into consciousness. 
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Rapid respirations — hyperpnea, such as that of acidosis, or irregular respira- 
tion, such as Biot’s breathing or Chejne-Stokes breathing, can and usually do 
occur in the imconscious state and are not necessarily included in the term 
dyspnea. They are oon.sidorcd on pp. 174 and 175. 

Inhalation and exhalation are slopped and started by afferent impulses 
from the lung parenchyma described in 1868 by Ilering and Breuer. They 
showed that inflation of the lungs arresteii inspiration, expiration then en- 
suing, while deflation of the lungs in turn arrested expiration. This is known 
as the ilering-Breuer reflex. 

The cause of dyspnea is related to the normal stimulus to respiration 
which Haldane and Prie.stly showed experimentally in 1905 to be carbon di- 
oxide in the blood acting upon the respiratory center which is extremely sensi- 
tive to the aeciunulation of carbon dioxide, so much so that a rise of 0.2 per 
cent in the carbon dioxide content of the alveolar air will cause a rise of 50 
per cent in the amount of air respired. Following Haldane and Priestly’s 
work, it was shown that U»e center is equally sensitive not only to carbon 
dioxide but to any acid radicals in the blood. 

Any increase in metabolism naturally tends to increase the aeciunulation 
of carbon dio.xide and hence the rate of respiration. Thus Peabody and his 
co-workers found that an experimental subject exercising upon a stationary 
bicycle and breathing into a ventilator which allowed of the expired air being 
measured, raised the amount of air expired from about 5 liters a minute while 
at rest to about 50 liters a minute when exercising to the limit of capacity. 
Ordinary walking about raised the mioute-volume of air three times. 

Interpreting this in terms of physiology, it means that an increase in 

o.xygen consumption by the cells of the body and the simultaneous increase in 
the production of carbon dioxide causes an accumulation of carbon dioxide in 
the blood. This arriving at the respiratory center stimulates it to acth ity and 
results in au increase in the rate and depth of respiration, or in other words in 
the minute-volume of respiration. This increase in ventilation, however, is 
useless unless an increased amount of blood flows through the lung and after 
aeration is carried to the tissues. 

Thus in a series of exx>erimcnts on meu doing an increasing amount of 
work, Boothby found that there was a strict parallelism between the time 
volume of the blood flow, the time volume of the ventilation, and the oxygen con- 
sumption per wnif of time. 

Dyspnea may be due to many physiologic and pathologic changes: 

1. Sretabolisin— inerc.ase in the rate of oxidation, \vith increase of acid 
l>odics in the blood. 

2. Respiratory — reduction of lung volume; i.e., from fluid in the pleural 
cavity, or reduction in the elasticity of the alveolar wall, fi-om emphysema or 
atelectasis. 

3. Blood eomposilioii — reduction of oxygen-cany iug l)odic.s, as in anemia. 

4. Cardiac — reduction of the rate of blood flow through the lungs. 
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In a series of cljjiical cases in which d^-spnca was tlje prominent or present- 
ing symptom the pathologic causes were found to be in the folloiving proportion : 

PEE CENT 


Heart failure of the congesthe t 3 rpe 48 

Phthisis 23 

Emphysema, asthma, chronic bronchitis and pnetunoconio^is 14 

Pneumonia 9 

Arteriosclerosis, aortitis, angina pectoris, nephritis 3 

Pleural fluid I 


Infiltration of any considerable extent in tlie walls of the alveoli of the lung 
tvill produce dyspnea as a prominent sign. Silicosis is an example, in which the 
most distressing sj-nuptom is dj'spnea. 

Emphysema produces dyspnea partly on account of the lung pathology and 
partly on account of the accompanying heart cotidition — cor pulmonale. 

Obscure tracheal obstructions may be a source of puzzling dyspnea, puz- 
zling because the source is not at once obvious, for instance, substernal goiter. 

Aortitis is especially likely to cause paroxysmal dyspnea. In syphilitic 
aortitis with aortic insufficiency it is very often the first and continues to be 
the most troublesome sign. Keefer the Resnik (Paroxysmal Dyspnea as a 
Symptom, of Syphilitic Aortitis, Arch. Int. Jfed. 37 : Xo. 1, Peb., 1926) found 
that it is practically never associated with rheumatic aortic insufficiency, so 
the relationship must depend largely on the inelasticity of the aorta. They 
also noted, how evei’, that it occurred most frequently not in aortitis alone, but 
in aortitis complicated by aortic insufficiency, or hypertension. 

Nephritic dyspnea is probably more dependent on the arteriosclerosis, 
hypertension, and aortitis than on the nephritis itself. Prostatism markedly 
augments nephritic dyspnea. 

In the hyperpnea of diabetic acidosis the respirations are full aud deep, 
likely to be slow or gasping. As a point of valuable differential diagnostic 
value the respirations of insulin coma are rapid and shallow. 

No more delicate test of the functional capacity of the myocardium could 
possibly be devised by the most skillful physiologic artisan than the amount 
and degree of dyspnea. From the early chapter in which the patient tells you 
he can no longer run for a street car, through the episodes when he cannot 
walk rapidly or climb stairs "without shortness of breath, through the period 
of the increasing number of pillows he requires at night, to the time when he 
must always sit erect, or finally when even the erect position becomes a burden 
.and he must lean his tired forehead on a rest, the record of the gradually- 
exhausting myocardium is written in the finest and most exact Italian script. 

Dyspnea at rest has been well classified by Harri.son, Calhoun aud Harri- 
son (Arch. Int. Sled. 53 : 561, 1934) ; 

1. Orthopn'ea is difficulty in breathing ia the x-ecumbent position. Dor- 
land’s dictionary defines it as tnabtlifj/ to breathe in the recumbent position. 

It is not, at first analysis, a symptom easy to explain. One would think it 
w'oiiUl be easier for the heart to maintain the circulation when all the blood 
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channels are cm the same Je\el as the heart itself, and there is no gravitation 
to overcome. 

The earlier writers helieved the sitting posture is assumed because the 
accessory muscles of respiration could then be used to greater advantage. 
Ilofbauer (Ursachcn der Orthopnoe. Ztschr. f. klin. lied. 61: 389, 1907), how- 
ever, believed the principal difficulty was expiratory, and thought the or- 
thopncic position secured the mechanical advantages of a lower position of the 
diaphragm, a consequent increased capacity of the thorax which allowed 
greater elastic tension of the alveoli. Aron (Virchows Arch. f. path. Anat. 
126: 517, 1891) showed that the upright position increases the negative intra- 
thoracic pressure and thus aids the right ventricle in maintaining blood flow 
through the lungs. Christie and Beams (The Estimation of Normal Vital 
Capacity "With Especial Reference to the Effect of Posture. Arch. Int. Jfed. 
30: 34, 1922) reported that the average vital capacity of the lungs of 290 nor- 
mal persons while lying down was 5.5 per cent less than while sitting. Nine 
patients with orthopnea, with an average reduction of 69.5 per cent from the 
estimated normal vital capacity, lost an additional 26.7 per cent on lying do\vn. 
Bohr (Deutsches Arch. f. klin. Jfed. 88 : 385, 1907) found a decrease in the 
vital capacity, reserve air, and middle capacity of the lungs and an increase 
in the complemcntal air in the recumbent as compared with the sitting posture, 
Haldane, Jreaklns, and Priestly (J. Pbj'slol. 52: 433, 1919) showed that even 
in healthy persons the recumbent position accentuates the unovenness with 
which the lungs normally expand and so tends to produce anoxemia. 

Doubtless all of these mechanical factors play an important part in the 
physiology of orthopnea, but the action of the respiratory center must also be 
taken into account, as pointed out by Emstene and Blumgart (Orthopnea, 
Arch. Int. Jfed. 45: No, 4, 1930) and in an excellent review of the literature 
and an account of their own experimental studies : 

“We believe th.at the orthopneic position benefits the patient with conges- 
tive circulatory failure because it secures a maximum blood flow about the 
respiratory center and thereby relieves the patient from the distress due to 
partial asphyxia in that area. The mccfaauism of this is conceived to bo as 
follows: Physiologic investigations indicate that the blood flow in the capil- 
laries is dependent on the pres.surc gradient in these vessels. The greater the 
djfierence in pressure along the capillary, the greater the hlood flow. An 
elevation of the venous pressure, therefore, diminishes capillary blood flow in 
the absence of any striking increase in arteriolar blood pressure. Other fac- 
tors remaining equal, increased venous pre.ssure leads to staguation of blood 
in the capillaries and so produces stagnation anoxemia. It is well known that 
in myocardial failure the peripheral venous pressure is increased roughly in 
proportion to the degree of decompensation. 

“The orthopneic po.sition, in our opinion, relieves the respiratory center 
of the increased pre.ssure within the veins of that area in the following man- 
ner. There are no efficient valves in the veins between the cerebral capillaries 
and the right auricle. If a patient with uncomplicated cardiovascular failure 
and a venous prc-ssurc at the right auricle equivalent to 15 cm, of water lies 
flat in bed, there is a corresponding pressure of 15 cm. of water in the veins 
about the respiratory center. This results in dimiuLshed blood flow in the 
capillaries and staguation anoxemia in this region. If, however, the patient 



TUC BISTORT 


133 


sits up, so that the respiratory center is 15 cm. above the right auricle, the 
pressure in the veins about the center is zero. The blood flow in the capillaries 
leading to these veins would then be increased, the respiratory center would 
receive a more adequate supply of blood, and the subjective respiratory dis- 
tress would be relieved.” 

2. Evening dtspnca is respiratory distress which is minimal in the morning 
and tends to come on gradually during the day. It is more common in cardiac 
failure due to hypertension, arteriosclerosis, and syphilitic aortic insufficiency. 

3. Cardiac Asthma. — Clifford Allbutt once pontifically explained that there 
is no such thing as cardiac asthma, and then James 3Iackenzie carefully showed 
him how to recognize it, -uhat it is, and when it occurred. Jfackenzie's descrip- 
tion (in Diseases of the Heart, ed 3, 1918) of cai-diac asthma was: "A form of 
I’espiratorj' distress which comes on usually at night, sometimes suddenly 
arousing the patient from sleep. An attack of this sort is sometimes the first 
serious sign of heart trouble. The patient may have gone to bed in his usual 
healtli and after three or foni* hours sleep he is aivakened with a feeling of 
suffocation and an intense desire to breathe deeply. He sits up in bed and 
breathes in deep and labored fashion. Wheezing sounds may appear in the 
chest, and ho may cough up some frothy phlegm. Once the-se attacks begin, 
they are likely to continue, and the nights of (he patient often become periods 
of great distress. The class of case which shows this condition most charac- 
teristically is the elderly and (hose who suffer from arterial and coronary 
sclerosis. They frequently have high blood pressure.” 

It is evident that this is really not asthma, in spite of the wheezmg. There 
is no bronchial siJasm, no real expiratory distress. The attacks have also been 
called paroxysmal nocturnal dyspnea. 

4. N’ociurnai< dyspnea is a little diffewnt from this description of llac- 
kenzie’s in that the respiratoiy center is mainly to blame. The elderly arterio- 
sclerotic patient who must sleep on tu'O or more pillows, slips off them in the 
night and gets his respirator}' center clogged as in orthopnea. This wakes him 
up breathless, but the discomfort passes off as soon as he assumes his com- 
fortable sleeping position. 

Harrison (Failure of the Circuloiioii, 1939) gives a good description of a 
form of periodic breathing very familiar to the clinician : 

“I refer to attacks which come at the onset of sleep and almost exclusively 
then. Like patients with cardiac asthma, the sufferers from the second type 
of paroxysmal dyspnea usually have one of the disorders which cause a pri- 
mary strain on the left ventricle. In some instances the patient has evening 
dyspnea, but often this warning symptom is absent and the subject is comfort- 
able when he settles himself for sleep. With the onset of .sleep there is a 
period of depressed breathing or oven of apnea. This is succeeded by a mild 
hyperpnea, which is folloived by a second and even more pronounced phase of 
depression. Tlie next hyperpneie period is likely to be more pronounced, until 
at length, following an unusually long apiieic phase, the patient awakens with 
a severe paroxysm of dyspnea. 

“With the onset of the succeeding apnea the patient dozes again and the 
entire cycle repeats itself. This state of affairs may persist for several hours 
or even throughout the night.” 
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Palmer and White (Clinical Significance of Cardiac Asthma, J. A. A 
92: No. 6, Feb. 9, 1929) found these paroxysmal dyspneic attacks (nocturnal 
dyspnea, or cardiac asthma) in 250 of a group of 3,100 cases of organic heart 
disease. They occurred in 10.7 per cent of the arteriosclerotic-hj’pertensive 
form of heart disea.se, in 2.2 per cent of rheumatic, and 21 per cent of syphilitic 
heart disease. 

The condition is of grave prognosis; 70 per cent of patients died within 
one year three months after the first attack. 

5. Dyspnea with htdrothorax deserves a separate category m the clini- 
cian’s mind because he can do so much to relieve it. The encroachment of fluid 
in an already overburdened lung space is quite an emergency, and yet too often 
neglected. I remember an eminent caniiologist who had called a group of dis- 
tinguished consultants, and finally asked me to sec him. He was very dyspneic 
and thought he had a pancreatic cyst. In the presence of such a galaxy of 
clinical talent, I with some temerity, suggested he had ascites and hydrothorax. 
With obvious misgivings they consented to a tap; two quarts of fluid removed 
from his chest relieved his dyspnea considerably, and over a gallon from the 
belly dissolved the pancreatic cyst. Bnt he had been left that way for weeks. 

G. Chbync-Stokes respiration in the caidiac or arteriosclerotic patient, or 
Biot’s breathing or periodic breathing is (he best example of dj'spnea due more 
to poor circulation in the respiratory* center than to myocardial failure. But, 
of course, there arc dements of both in all cases of Cheyne-Stokes respiration. 

7. Nervous Dyspnea. — Functional neurosis is a common cause of rapid 
and— what looks to superficial observation— labored breathing. It is not diffi- 
cult to spot these false dyspneas, howeicr, even without an exhaustive physical 
cxaiiiination — just on the characteristics of the attacks tltcmselvos. They take 
several forms : 

Hysterical . — Laryngospasm may bring on respiratory difficulties sufficiently 
serious to lead to asphyxia. Hysterical dyspnea, however, usually is a part of 
petit attack of hysteria. The patient puls on a show and runs the gamut. The 
dyspnea may, howeser, play the lead role among the symptoms in one or 
another of the attacks — "I am suffocating, I can’t get my breath. I am 
dyniig,” etc. 

Emotional crises, or long-eonlimied worry, love affairs or just plain intro- 
spection will bring on a form of dyspnea very familiar to me. The patient 
will almost invariably complain of a semsation of not being able to get the 
breath to the bottom of the lungs, of wanting and unsuccessfully trying to 
fin all the air spaee.s. To put it in medical term.s, tliey feel so far as I can 
understand them, as if the alveoli at the periphery of the lungs were collapsed. 
So they indulge at intervals In a .scries of long, labored breaths, all the while 
looking around w ith the mo.st pitiable appeal for sympathy, 

ifaytum and Willins (Abnormal Respiration of Functional Origin, Proc. 
Staff Meet., Hayo Clin. 9 : 308, May 23, 1932) say: 

“Two types of abnormal breathing are observed, the sighing type and the 
panting type. They differ chiefly in the rate of respiration and in the severity 
of the attack. The first tjiie is by far the most common and although distress- 
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ing is usually not severe. The latter type may assume alarming proportions. 
Hyperpnea if continued results in hyperventilation which has been demon- 
strated to be capable of producing tetany.” 

B. Cyanosis. — Cyanosis is a bluish discoloration of the skin, mucous mem- 
branes, finger nails and toe nails, and retina. It is due to an excessive quantity 
of reduced hemoglobin in the peripheral capillaries, irrespective of the amount 
of oxyhemoglobin which may be present. It is ultimately circulatory or re- 
spiratory in origin. 

The respiratory causes are any of the things which interfere with, the 
optimum partial pressure of o.xygen In the alveoli for the degree of saturation 
of the blood. Other things being equal, they are dependent on the partial 
pressure of oxygen in the alveoli. Given a normal partial pressure of 100 
millimeters of mercury the blood saturation will then depend on the ready 
access to the blood through the alveolar membrane. All conditions being nor- 
mal, the blood will become 95 per cent saturated and 5 per cent unsaturated. 
The unsaturation represents the uncombined or reduced hemoglobin. This 5 
per cent represents about one cubic centimeter volume per cent (20 cubic 
centimeters per cent being full saturation). This is not enough reduced hemo- 
globin to produce cyanosis. Anything above this wll theoretically produce 
cyanosis, although for practical purposes cyanosis is not evident until reduced 
hemoglobin in the peripheral circulation has risen to ten cubic centimeters 
volume per cent. 

General chemical changes in the body interfering with the acid base bal- 
ance may produce cyanosis. Acidosis does not, because the respiratory center 
is so sensitive to decrease in the pH that it results in hyperventilation of the 
alveoli. Alkalosis produces the opposite effect— shallow breathing which 
results in decline of partial pressure of oxygen and rise in reduced oxygen 
>vith cyanosis. 

Atmospheric conditions of either a reduced oxygen percentage in the 
refined air or a normal percentage with reduced barometric pressure will 
result in cyanosis. The first is present in mines, called “black damp,” or 
“choke damp.” The second is found at altitudes. (See “T/ie Conquest of 
Mou7it Everest, by Tounghusband.) 

Variations in the depth, quality, and distribution of cyanosis is important 
as to bolli diagnosis and prognosis. Increasing unsaturation results in dilata- 
tion of the capillaries and vesicles — the Bohr phenomenon. Severe anoxemia, 
for instance pneumonia, causes a generalized purplish discoloration, but if the 
anoxemia and other factors result in vasomotor collapse there is a combined 
discoloration, with purplish cyanosis more marked in the lips, ears, and nails, 
and the rest of the skin a dirty gray color, indicating impending exitus. (See 
Meakin’s The Practice of Medicine page ISO for excellent colored plates of these 
contrasting appearances.) 

The general physiologic conditions which produce cyanosis may be ana- 
lyzed into five : 

1. Incomplete oxygenation of the blood in the lungs. 
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2. A shunt Mliich carries nnaerated blood from the \cnoiis to the arterial 
system. 

3. All increased oxygen depiction as the blood passes through the tis.sues, 
due to stasis or sluggish circulation. This is the cyanosis of heart failure. 

4. Total hemoglobin content. Keduced hemoglobin docs not tend to cyanosis, 
so in anemia it is rare. When the hemoglobin of the blood is greater than 
normal, a smaller percentage of hemoglohin is reduced— such is the explana- 
tion of the seraieyanosLs of polycythemia. 

5. Abnormal forms of hemoglobin, mctlieinoglobin and sulfhemoglobin. 

Respiratory diseases are more frequent causes of cyanosis than circula- 
tory diseases. Acute conditions arc pneumonia or any form of acute pneu- 
monitis. The chronic causes are emphysema, asthma, and chronic bronchitis 
and bronchiectasis. With many of such eases cor pulmonale is found accom- 
panying the lung disease and the assessment of the relative responsibility of 
the respiratory and circulatory conditions in producing the dj-spnea is a 
matter of opinion. Any fibrosis of the lung will tend to cyanosis, especially on 
exertion. Tracheal or laryngeal obstruction produces cyanosis — postpharyn- 
geal ab.sccss, diphtheria, edema of the laryn-v, Ludwig's angina, the laryngis- 
mus strigulus of tetany, foreign body, outside pressure from lymph nodes or 
thyroid, tumors of the vocal cords or glolti-s, laryngeal crisis of tabes, tuber- 
culosis or syphilis of the larynx. Pneumothorax and massive hydrothorax are 
possible causes. 

Prominent among circulatory causes arc congenital licait disease, Ayersa’s 
disease (endarteritis of the pulmonary circulation), acute congestive heart 
failure, although, contraiy to general word of month preachments, cyanosis in 
the last condition is comspicuous for its absence. 

A very remarkable syndrome was described first, I think, by Ncusser 
(Dyspnoea and Cyanosis, by Prof. Edmund von Neu-sser, translated by Andrew 
^facFarlaud; E. B. Treat and Co., 1907). “Dyspnea with the most intense 
cyanosis of the face and neck, with positive venous hum over the aorta, with 
edema of the upper half of ike body, while the lower half is unaffected, occurs 
in perforation of ancurj'sm of the aorta into the superior vena cava.” 

Winckel’s disease is a marked cyanosis associated with jaundice and hemo- 
globinuria in the newborn. (^Vhceling and Slcsinger; Arch. Pediat. 51: 740, 
Nov., 1934.) 

Forms of bluish discoloration of the skiu, which are not cyanosis but may 
bo mistaken for it, are: sulfmethemoglobinemia, due to prolonged e.xecsshe use 
of coal tar derivatives, such as acctanilid; enterogenous cyanosis, shoo dye 
poisoning, ochronosis, argyria and bismuth discoloration are described in the 
.section on the skin. (See pp. 203-205.) 

Edema . — The relative frequency of bilatcial edema of the legs differs wlh 
the cla&» of patient-s seen — ambulatory or bedfast. 

In 100 ca.scs in the wartls of the llassachusclts General Hospital the causes 
Mere : 
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ireait failure 60 

Varicose veins 10 

\Tithout obesity C 

irith obesity 4 

2Iarked obesity alooo 2 

Kcnal disease 7 

Nutritional 7 

Cirrhosis of the U\cr 7 

Lcucemia 2 

Jlyxedema 2 

Uiecellancous S 


(includes cases of carcinoma, multipio 
neuritis, alcoholism; beriberi is a pos- 
sibility) 

III 100 cases seen in the outpatient department of tlie Massachusetts General 
Hospital the causes were : 


V’aweose i-eios 55 

mthout obesity 25 

with obesity 31 

Heart failure 13 

Marked obesity alone 13 

Beast disease 3 

Nutritional 3 

Cirrhosis of (he liv-er 2 

Miscellaaeous T 


(rheumatoid arthritis, cancer of the 
cervix, myxedema, bilateral phlebitis) 

(See Foote, Reed, Comeau, and White; The Clinical Significance of Bilat- 
eral Edema of the Lower Extremities, Am. J. JL Sc. 199: 512, April, 1940.) 

Generalized edema is due in the vast majority of cases to heart failure. 
This edema is progressive, always beginning in the lower legs, proceeding to 
ascites, hydrothorax, etc. Even so cardiac edema seldom involves the face. 
Nephrosis is a cause of generalized edema, but is comparatively rare. 'When 
edema comes on, involving the face primarily though not exclusively, nephrosis 
may be suspected. Generalized edema of nutritional origin is also rare, except, 
perhaps, in children. 

It is difficult to evaluate nephritis as a cause of edema. (I am distinguish- 
ing nephritis from nephrosis.) Nephritis is so inevitably intertwined with 
arterial and cardiac changes that when edema occurs one does not know just 
when the mechanical factors leave off and the chemical factors bcgiix. 

The generalized edema of the toxemia of late pregnancy may be one of the 
classic triad of signs of that condition — ^hypertension, albuminuria, and edema. 
It may be the first m’anifestation. A weight gain of more than one pound a 
week during late pregnancy is suggestive; a gam of three pounds is definitely 
pathologic. The patient may store ten pounds of water before exhibiting 
clinical edema. 

Zllenstrual edema is quite common. Sweeney (J. A. 51. A. 103 ; 234, July 
28, 1934) found that of forty-two normal, healthy young women whose weight 
was recorded before, during, and after menstruation, approximately 30 per 
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cent showed a gain of three or more pounds sonietinie during the menstrual 
cycle, usually just before the period was established. Some cases showed a 
true pitting edema. Thorn, Nelson, and Thorn (Endocinology 22: 155, 1938) 
present a study of its mechanism. 

The basic physiology of edema depends upon the operation of one or more 
of these factors: 

1. Increased permeabiUty of the capillary wall {snake venom, aspbj'xia, 
anoxemia, burns, allergy, urticaria). 

2. Decreased osmotic pressure of the blood, as after plasmapheresis and 
repeated hemorrhages, and in cases of massive albuminuria (Ilypoprotein- 
emia). The thinner fluid is drawn into the tissues. Nutritional edema is of 
this type. Perhaps nephrosis also. 

3. Increased intracapillary hydrostatic pressure in the vessels of the 
region involved (cardiac failure, varicose veins). 

4. Retention of substances in the blood, the accumulation of which dis- 
turbs the normal osmotic relationship between the blood plasma and the tissues. 

“In cardiac or circulatory wlcma disturbance of intracapillaiy hjdrostatic 
pressure is the prime factor in the mechanism of the edema, but in addition there 
15 change in the permeability of the capillary wall related to anoxemia and other 
causes, slight change in electrolytic pattcni, slight change in hydrogen ion con- 
centration, slight change in water content, all, of course, increased if thci'e is an 
accompanjung rcual disturbance or anemia.” (Cliristian.) 

The edema of nephrosis is dependent upon a wide disturbance of body 
chemistry. The blood show.s a hypoprotcincinia with a reversal of the normal 
albumin-globulin ratio (noimaliy 1.5 to 2.5:1). The plasma globulin is in- 
creased, upsetting this ratio. Tlic blood cholesterol, fatty acids, and phos- 
phatids are greatly increased. Loss of albumin by albuminuria is constant. 
There is a marked reduction of sodium chloride in the urine during the an- 
asarca, and an increased elimination as the anasarca subsides, although the 
pla.sma chloride is not usually markedly disturbed. 

Amyloid disease is now a rare condition, but in widespread neglected 
tuberculosis and sepsis of long standing, it must be remembered as a cause 
of ar\asarca. 

The edema of hypothyroidism is of a unique type. It is due to an increase 
in the nuelcoprotcin of the intercellular regions, the architectural skeleton 
thi^t holds the cells together. As a result of this increase in protein in tissue 
fluid, salt and water are retained, with the resulting myxedema. 

The influence of the ductlc.ss glands on water balaucc is the basic factor 
in the eau.sation of the edema which may occur in their distuibances. (See 
Thom and Emerson: The Role of Gonadal and Adrenal Cortical Hormones in 
the Production of Edema, Ann. Int. Med. 14 : 757, 1940.) 

Palpitation of the heart is consciousness of the beating of the heart. This 
definition indicatc.s that two elements arc involved: the heart, the originator 
of the .symptoms, and consciousness, the receptor. Every experienced clinician 
know.s that in cases of palpitation the receptor is more often at fault than the 
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originator. Potain expressed the extreme statement of this view in the 
aphorism — “Tout malade qui consnlte pour les palpitations doit etre prcesume 
exempt de maladie de coeur.’* 

Baker (Lancet 231 ; 787, Oet, 3, 1936} found 163 out of 1,004 consecutive 
patients at the Outpatient Department of the National Hospital for Diseases 
of the Heart to have the chief and presenting complaint of palpitation. Of 
these 74 (45 per cent) were found to be entirely free of any abnormal cardio- 
vascular condition. 

Of the 89 patients with organic circulatory disturbance, 21 had thyro- 
toxicosis, 24 had hypertension, 23 had paroxysmal tachycardia, 21 had rheu- 
matic heart disease, and in 7 the causes were miscellaneous. 

The conditions found in those complaiuing of palpitation with no organic 
heart disease were in order of frequency: indigestion (again recalling Potain — 
“Toutes les fois qu’un malade se plaint du coeur, reeherchez I’etat de son 
estomae et son iutestin.”), obesity, debility following illness, menopatise, tea, 
tobacco, fatigue, neiu'ocirculatory asthenia, anxiety, infective foci. 

Surprisingly to me, Dr. Baker states categorically that extrasystoles or 
aortic regurgitation are seldom associated with palpitation. 

Children never have, or at least never complain of, the symptom. 

Gilchrist (The Practitioner 146; Ko. 874, April, 1941) records the study 
of 36 patients complaining of palpitation as follou's : 
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Angina Pectoris . — ^The syndrome of angina pectoris may be described thus: 

An individual around fifty years old has a sudden (initial) attack of pain, 
related to effort in about 50 per cent of eases. The pain is localized under the 
sternum, but may be anywhere in the precardium and may radiate or initiate 
in the epigastrium, up the sides of the neck, or down the arms. It is of grad- 
ually increasing intensity, viselike in character. It imposes immobility. It 
may cause vomiting. It may or may not be accompanied by evident arterial 
change, cardiac enlargement, dy^ea, elevation of blood pressure, fever or 
leucocytosis. 
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This syndrome is so characteristic that it nearly always means spasm of 
a sclerotic coronary artcrj* or thrombosis o£ a coronary artery. The question 
arises what other diseases can cause an mutation of this s}*ndrome and how 
proportionately frequent arc they! 

Ilarrison (Some Puzzling Aspects of Pain in the Chest, J. A. II. A. 120 : 
519, Oct. 17. 1942) lists the following: 

> 1. Slyalgia and arthralgia in the region of the left shoulder. 

2. Spinal arthritis — radicular pain of sudden exacerbation. 

3. Pericarditis. 

4. Mediastinal lymphadenitis. 

5. Penetrating diseases of the aorta— dissecting aneurysm, ruptured syph- 
ilitic aneurysm, syphilitic aortitis. 

G. Duodenal ulcer. 

7. Pylorospasm due to gall bladder disease. 

8. Cascade stomach. 

9. Diverticulum of the stomach. 

10. Dextrose deUcieucy u ith insulin shock. 

Wolfcrth and Edeikiu (Tlie Differential Diagnosis of Angina Pectoris, 
Pennsylvania JI. J. 45: 579, March, 1942) emphasize esophageal spasm as an 
imitation of angina pectoris. They recall the theory of Yerdou and of Jackson 
that tho pain of what we call angina pectoris is in reality produced by spas- 
modic contractions of tho esophagus and stomach. Morrison and Swalm (J. 
A. M. A. 112 5 2273, June 3, 1939) reported experiments in uhich they induced 
attacks of angina pectoris by iidlating balloons in the esophagus and thereby 
producing distention. Wolferth and Edeikin produced three radiographs of 
spasm of the esophagus in three patients whose attacks resembled an^na and 
one radiograph of the esophagus of a patient during an attack of angina, 
showing no esophagus spasm. 

Jones (Hiatus Esophageal Hernia 'With Special Reference to a Comparison 
of Its Symptoms with Those of Angina Pectoris, Now England M. J. 225 : 963, 
Dec. IS, 1941) reported 91 cases of small hiatus diaphragmatic esophageal 
hernia and 37 cases o£ large hernia, in which substernal pain rescrnbling angina 
was present in one-third of the small hernias and about one-seventh of the 
large hernias. Epigastric pain, shoulder pain, arm pain, and accompanying 
dyspnea and cyanosis were characteristic of the onset in other cases. 

Xanthomatosis is described as a cause of coronary artery disease with 
angina in young persons. Eiigclberg and Newman (J. A. M. A. 122: 11G7, 
Aug. 21, 1943) report six cases. There is a strong familial tendency. Skin 
xanthomata in the tendon sheaths, particularly the tendo Achilles, and hyper- 
cholesteremia are associated signs. 

I h.cve not found in the literature any study which would indicate the 
relative frequency of the different causes in a consecutive scries of patients. 
Harrison (Clinical Aspects of Pain in the Chest. 1. Angina Pectoris, Am. J. 
M. Sc. 207: 5G1, May, 1944) in a very confusing article de6nes angina pectoris 
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so that it excludes coronary thrombosis. Then he presents the following causes 
of "uonanginal pain in the chest or arm in 7T patients with angina pectoris" — 
whatever that means; 


Coronary thrombosis 
Skeletal pain 

(in muscles, joints or bones in these patients 
the pain nas prol>ably an indirect reSec re- 
«sult of the disease process in (he heart) 
Spasticity of the alimentary tract 
Diseased gall bladder 
Hiatal hernia 
Pulmonary infarction 
Spasm of the diapliragm 
Cascade deformity of the stomach 


N USICER PER CENT 

35 45.4 


S 10.4 

0 7.8 

3 3.9 

2 2.9 

2 2.9 

1 1.3 

1 1.3 


3S 75.9 


In my own experience the number of cases of pain in the chest, not due 
to coronary artery disease as given by Harrison, is very high. In order to try 
to ascertain the relative frequency of various possible causes of the syndrome 
I studied 50 consecutive cases of pain in the chest which had the character- 
istic symptomatology. Every one of them was proved either by the course of 
the disease, the electrocardiographic studies, or by autopsy to be due to coro- 
nary artery disease. I can only conclude that such conditions as hiatus hernia, 
dissecting aneurysm, and esophageal spasm of such kind that they imitate 
angina are rare. 


X. SYMPTOMS EEFEKABtE TO DISEASES OP THE 
RESPIRATORY SYSTEM 

A. Cough. — ^Ryle (The Training and Use of the Senses in Clinical Work, 
Guy’s Hosp. Gaz. 47 ; 421, Oct. 28, 1933) has the following brilliant description 
of the differential diagnosis of coughs; 

"I would particularly ask your attention to coughs. . . . There is the 
revolting, hawking, morning, pharyngeal cough of chronic pharyngitis best 
manifest in the alcoholic. There are the annoying habit coughs of children 
which cause no harm excepting to the inexperienced mother; the painful, 
voiceless coughs of grave laryngeal disease; the brassy cough of thoracic 
aneurysm; and the phthisical cough, which I find difBcuIt to describe, although 
it has quite definite features of its own. It is not so effortful but, in late cases, 
as productive as the bronchitic cough ; being less tenacious, the sputum is more 
easily ejected; the cough is more moist and unattended by rhonchus; in the very 
advanced case it may have a hollow, weary quality. We have also the unmis- 
takable paroxysm of whooping cough, with its repeated expiratory efforts, 
usually (but not always) culminating in the final inspiratory stridor. How 
often I have pricked up iny ears during a ward round and caught the eye of 
my house physician in relation to his latest unsuspected admission as ‘bron- 
chitis’ to one of the cota I used the adjective ‘unmistakable’ in connection 
with the cough of pertussis, but it is worth remembering that a foreign body 
in the bronchus or a small undischarged pulmonary’ abscess may give rise to 
severe and prolonged paroxysms of coughuig which are not very dissimilar.” 



142 


METHODS OP DUGXOSIS 


Acute coughs of relatively short duration are usually due to acute rhino- 
larjugo-tracheo-hronchial infection, ^ny cases of ■whooping cough run along 
without diagnosis and are called a common fold. Elderly people are almost 
as susceptible to whooping cough as children. This is emphasized in the old 
trick question of the medical examiner: "If a child comes homes with whoop- 
ing cough, what member of the household is mo-st likely to catch it?" the 
answer being "Grandpa." 

Foreign body in the trachea should be suspected if a child begins to cough 
in a strident, brassy maimer. Small foreign bodies may pass through the 
larynx without producing the slightest sensation so that the indiridual may 
perfectly honestly have no recollection of the inhalation of the body. To illus- 
trate, a medical colleague of mine was walking up and down his office, idly 
tapping his front teeth with a pin. (He admits it 'vas foolish.) Suddenly he 
found the pin gone from his fingers. lie searched the floor, failed to find it, 
had the brilliant thought he might have inhaled it, went immediately to an 
x-ray colleague, and there it 'vas in a primary bronchus. It floated past his 
larynx Avithout causing even a change in respiration. 

Chronic coughs are found to be due to pulmonary tuberculosis, heart dis- 
ease (including aneurysm), chronic bronchitis (bronchiectasis), tonsillitis, 
pleurisy, pharyngUis, asthma, emphysema, and bronchiogcnic carcinoma in the 
order named. Plnipycma Arith a fistulous tract into a bronchus is a rare cause. 

^Icdiastinal growths produce a brassy cough reminiscent of aneurysm. 
Irritation of the diapliragm from gall bladder disease can possibly cause a 
puzaliug cough. Irritation of the exlerttal auditory meatus is aUvays men- 
tioned as a possible cause, but it must be extremely rare. 

Lung 8tonc.s, AA'hich <nre calcified lymph nodes Avliich ulcerate through the 
trachea or one of the primary bronchi, create prostrating paroxysms of cough- 
ing before they arc freed and expelled. 

Bronchogaiic carcino7;ia of the lung is iioav much more frequently found 
than formerly, and due to the iniproAcd therapeutic technique employed 
against it and the increasing numbers of cured cases, it behooA'es the diag- 
nostician to suspect it more often. Cough bcgimiing between the ages of 40 
and G5 and persisting Avithoul being otherwise explained should suggest bron- 
chogenic carcinoma. Dyspnea, hemoptysis, and AA-cight loss usually accompany 
the cough, but it Avas most frequently the first symptom and the persistent 
one iu every series of cases reported. 

Voorsanger and Firestone (J. A. 31. A. S9: 1137, Oct. 1, 1927) report on 
a scries of patients Avith "undiagnosed cough" which is defined as a cough 
of six AVGCks or mure duration, and Avhich in spite of competent examination 
is still Avithout explanation of a cause. The most striking conclusion AA'hich 
they derived from an inteimiA'C study of this group is probably contrary to 
\Ahat most physicians AAotild inslinctiA-ely presuppose, that A-ery fcAV of them 
were due to tuherculdsis. Fifty-two out of 232 patients Avith Amdiagnosecl 
cough Avere by inten.'>ivc methods proved to be tubcrcu!ou.s. It is worth noting 
that these invcstigQtor.s are very emphatic in stating that sputum Avhich re- 
peated examinations proA’cd ncgath'c for tubercle bacilli AA'uuId iieA’er produce 
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tuberculous lesions in guinea pigs. The largest group (34 per cent of “un- 
diagnosed cough”) -was finally classified as acute bronchitis and asthma, the 
main etiologic factor of which was a preceding influenza. The next largest 
group ivas found on x-ray examination to have enlarged bronchial root glands 
and various fibrotic areas in thelunga. 

B. Hemoptysis must be strictly defined. It means the raising of pure 
blood, of at least a teaspoonful in amount. It excludes blood-streaked sputum, 
which may be due to capillary hemorrhage from the phaiynx due to the strain 
of coughing. It excludes the hemorrhagic or rusty sputum of pneumonia and 
pinkish, frothy, hemorrhagic sputum of pulmonary edema. It connotes the 
erosion of a vessel of some size, or bleeiling from a fairly extensive raw sur- 
face (as from a bronchogenic carcinoma). 

Thus defined, 99 per cent of all cases of hemoptysis in any general series 
of cases are caused by pulmonary tuberculosis. Secoild in frequency is pul- 
monary infarct in mitral stenosis. (See McMurray : Wisconsin il. J. 25: 297, 
1926.) In a bronchosoopic clinic the incidence would change, and there would 
be a high percentage of cases of brouchogenic carcinoma, foreign body, bron- 
chiectasis, and hmg abscess. 

Jackson and Diamond (Am. Rev. Tubcrc. August, 1942) reported on 436 
nontuberculous, nonmitral cases with hemoptysis. The relative frequency of 
causes was : 

PAIIESTS 


Broochitcctasis jSS 

Frimry carciooma of bronchus 

Tracheobronchitis 74 

Pulmonaiy abscess 51 

Adenoma of bronchus 11 

Secondary cancer of long 6 

Ko disease determined 34 

Pneumonitis; 

Suppuratire and nonsuppuratue 26 

Miscellaneous: 

Carcinoma of trachea 
Chondroma of tvouciius 
Osteoma of trachea 


Oermoid cyst connuunicating uith bronchus 

Broncholithiasis 

Lobar atelectasis 

The syndrome of hemoptysis, afternoon fever, and apical lung signs is just 
as characteristic of bronchogenic carcinoma as of tuberculosis. The age of the 
patient is the differential point so far as symptoms alone are involved. 

Aneurysm with rupture into the trachea, provided it is not immediately 
fatal, may seep a few days and present a diagnostic problem. (See Stewart: 
U. S. Vet. Bur. 31. Bull. 5 : 214, 1929.) 

Parasitic lung infections, as by the Japanese lung fluke, cause hemoptysis, 
hut need not concern the physician in North America or Great Britain. (See 
Castellani: New Orleans 31. & S. J. 79: 20, 1926.) 
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Mycotic infections — actinomycosis {see Bridge N.: J. A. M. A. 57: 1501- 
06, 1911) and hydatid disease (see Janre^: An. Kac. de ined., Lima 12: TSOi 
arc very rare cause.s. 

The hemorrhagic blood diseases are reported as causes. 

Hodgkin's disease as a cause of hemoptysis is occasionally reported (Charr 
and IVascalonis : J. A. M. A. 116 : 2013, 1941). 

An unsuspected rib fracture is a not very rare cause for hemoptysis. 

Vinson {Ann. Otol., Rhin., and Lary'og. 37: 675, 192S) compared 100 pa- 
tients with pulmonary tuberculosis, 100 with clironic bronchiectasis, and 100 
uith mitral stenosis with a view to finding the relative frequency of hemoptysis 
in these conditions. It occurriHl 29 times in the tuberculous patients, 49 lioics 
in the bronchiectasis cases, and 18 times in the mitral cases. 

Minor (Am. Rev, Tubere. Aug., 1943) reported that of 1,000 sanatorium 
tuberculosis patients, hemoptysis had occurred in 24.3 per cent of them. In CO 
patients the hemorrhage was the first remarkable symptom. Thirteen per cent 
were undiagnosed by the doctor who first saw them. 

C. Dysphonia, Hoarseness, Aphonia. — Normal voice production is depend- 
ent on three functions of the vocal apparatus: (a) the larynx ns the primary 
source of tone, (b) the chest as the source of motive power, and (c) the cheat 
as a resonant chamber. Change in the character of the %oicc, neakne.s.s of 
the voice, etc., are usually due to derangements of the second and third fac* 
tors — the patient too weak to force air through the larymx, the chest filled up 
with a pneumonic deposit or lung abscess of bronchiectasis. Hoarseness, 
dysphonia, or aphonia usually point to the larynx alone. 

Acule laryngitis is by all odds the commonest cause of hoarseness or 
dysphonia. An attempt should be mode to identify the causative organism, 
at least to the extent of :-uHng out diphtheria. Perichondritis as a sequel of 
an infection — quinsy, tjqihoid fever, scarlet f€%er— is a possibility. 

“Dysphonia of more than three week-s’ standing should !« looked on nitli 
apprehension until proved otherwise than serious.” (Wolf: J.A.3I.A. 89: 
2C3, 1927.) 

’‘Chronic laryngitis” is a Icnii that should never be used until every 
alternate possibility bas been exbauslcd. It is a smoke screen that, in most 
instances, not only does not mean anything, but allows a scrioxis or fatal dis- 
ease to be carried along by temporizing and comfortable explanation.?. “The 
infallible prescription is a gargle. Tlius the consultation terminates and the 
patient goes on — sometimes to certain slow decline and death, just because the 
doctor w.a3 not aware of the many pathologic conditions which might be the 
cause of the hoarseness, and not sufficiently interested to direct his patient to 
someone who could give him a.s.sistancc in making an accurate diagnosis.” 
(W.-iUgh: Cleveland CUn. Quart. 3: 300, 1936.) 

The cominone.st causes of chronic hoarseness (more than three weeks dur- 
ation) arc tuberculosis, neopIa.sm of the larynx, sj'philis of the larynx, aneur- 
ism, hy.stcria, substcrnal thyroid, bulbar paralysis, and misuse of alcohol and 
tobacco. Only after the.se pos-sihilities ba\e been exhausted should the diag- 
nosis of laryngitis sicca be made. 
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Tuberculosis of the larynx is considered by most experienced clinicians to 
be always secondary to pulmonary involvement. This does not mean, how- 
ever, that it is always a terminal event. The puzzling and troublesome group 
of eases are those patients who hare never been suspected of having pulmo- 
nary tuberculosis, ivho de\’elop a gradually increa.sing hoarseness. On exami- 
nation of the larynx a more or less advanced tuberculous change is found. 
It may be early and these are the patients w'ho can be cured: therein lies the 
importance of the recognition. On investigation of the chest normal sputum 
and doubtful or minimal phydcal and x-ray signs are found. 

All stages and kinds of syphUis affect the larynx. A diffuse inflammation 
described by Bosworth as causing a "peculiar dusky, somber hue of the mu- 
cous membrane, which has a dark red or somewhat purplisli tint, in contrast 
to the bright red, scarlet color of an idiopathic inflammation;’’ guminata 
which ulcerate if untreated, chondritis, nerve paralysis — all are possible. 

The commonest tumors of the larynx are papilloma and carcinoma. 

The relation of aneurysm and mitral stenosis (with auricular dilatation) 
to hoarseness is the involvement of the recurrent laryngeal nerve. 

Laryngitis sicca is the chronic laryngitis due to upper respiratory infec* 
tion where drippings from the back of the pharynx keep the larynx irritated 
and inflamed. 

XI. SYMPTOMS WHICH POINT TO DISTURBANCE 
OP THE NERVOUS SYSTEM 

A. Coma, — The clinician in taking the history, either from the patient or 
the patient’s relatives, fluds he must record some such statement as the 
following : 

“Yesterday (or a few hours ago) the patient suddenly (or gradually) 
lapsed into a coma, from which he (or she) could not be aroused, and which 
has lasted ever since.’’ 

How is he to evaluate this statementf tVhat diseases are suggested to 
his mind and in what order of freciuency mu-st he place them? 

It is simple enough to give an exhaustive list of the causes of coma. But 
relative frequency of these causes is another thing. It v.aries with age and 
many circumstances. 

It varies with the type of clinic reporting. Dr, Ernest Sachs reports his 
experipnoe as follows: 

1. Apoplexj'. & Epilepsy. 

2. Brain tumor and brain abscess. 7. Poisoning. 

3. Head injary. ^ Uremia. 

4. Diabetes. S- Pneumoniaand OTernlidminginfectioa, 

5- Alcoholism. 10. Meniogitis. 

11. Encephalitis. 

But Dr. Sachs is known for his skill as a neurologic surgeon, and cases of 
brain tumor and brain abscess would naturally be sent to him. In a general 
practice my experience would indicate that- brain tunior is a rare finding as 
a cause for coma. 
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Solomon and Aring (Am. J. 31. Sc. 1S8 : 805, 1934), reporting on a large 
group of patients who were admitted to a general hospital (The Boston City 
Hospital), found the ultimate causes to be in this frequency: 

TER CEVT 


Akoholism 50.1 

Trauma 1.^.0 

Cerebral rasealar lesions ]0.1 

Poisoning 2.S 

Epilepsy 2.4 

Diabetes 1 7 

Pneumonia J.7 

Cardiac decompensation 1.4 

Exsanguination 0.9 

C. N, S. syphilis 0.6 

Uremia 0.6 

Eclampsia 0.6 

Miscellaneous 3.2 


In the poisoning group barbital derivatives, carbon monoxide, bromides, 
permanganate, lysol, nitrobreozene and sodium nitrate were the agents in 
order of frequency. 

In the miscellaneous group only 3 out of the 38 coses were due to brain 
tumor (compare this with Dr. Saeh’s experience). Three were due to enceph- 
alitis, but in the time and place where an epidemic is existent, this proportion, 
of course, would be greatly increased. Hysteria is represented by only 1 case, 
but this is a record of hospital admissions: the hysteric in coma usually re- 
covers when removal to a hospital is mentioned: the percentage would be 
higher in general practice. There was one case of liypoglycemic shock from 
insulin administration. Spontaneous fayperinsulinism should be considered. 

The record of exsanguination is valuable. 3Iost of the cases were internal 
hemorrhage from disease, not injury. The syndrome of internal hemorrhage 
is almost unknown to the general profession. Some time ago Mr. Irvin Cobb 
wrote a personal experience which should be a dreadful lesson to all of us. 
He called it “How It Feels to Die.” lie related that while on a lecture tour 
he visited for one successive day and night a number of the large cities of the 
United States. Every evening as he was dressing for his lecture he felt a 
sensation of faintness, so much so that he w*as forced to lie on the bed and 
nearly always momentarily lost consciousncs.s. Then he recovered, finished 
his dres-sing and proceeded with his lecture. In every city he visited he con- 
sulted a physician, the most eminent he could find, but with no satisfaction. 
The final episode occurred when he did not immediately regain consciousness, 
but woke up to find himself iu bed, with bis manager, a doctor, and a nurse 
in the room. The doctor had just completed making a hemoglobin estimate 
which was 40 per cent (3rr. Cobb had been sufToring from acid dyspepsia for 
some time). lie then dcscribc-s how it feels to die. He went through a scries 
of episodes like this: he fell as if he were gradually sinking through, the 
increasing darkness of the waters of a warm ocean. He sank and sank until 
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finally he hit bottom. And then equally gently he began to rise until dually 
he reached the surface of the ocean and took a tong hreatk. Finally, on one 
descent he hit bottom but did not rise. And that is how it feels to die. 

But that is the syndrome of internal hemorrhage. jVnd none of the emi- 
nent clinicians whom he had consulted had even estimated his hemoglobin or 
asked about the color of his stools. 

The routine diagnostic procedure for a patient in coma should be fairly 
evident: 

1. Obtain a specimen of urine and examine for sugar (albumin can wait). 
Estimate the hemoglobin. I believe these thing-s should be done first because 
they can be done rapidly and if positive they indicate in either case an imme- 
diate and life-saving thcrapentic procedure, 

2. PuYSiC-Ui Examlvation. — ^“B e rapid and thorough. Remember this is es- 
sentially veterinary medicine. Your patient cannot help you. Use your eyes: 
note the patient’s color, posture, wovcJnents; look for •wounds, especially in the 
scalp. Examine the pupils, the eye gr^ounds (Sachs states that the ophthalmo- 
scope is the most important Instrument in the diagnosis of coma. If dilatation 
of the pupil is desired, use a transient mydriatic like 1 or 2 per cent hoaia- 
tropine) the eardrums, the throat. Use your nose: Is there an odor to the 
breath — alcohol, acetone, illuminating gasf Use your /lands? Feel for a stiff 
neck, for fractures, for muscle and vasomotor tone in the extremities, for en- 
larged glands, palpate the abdonicji, test for reflexes. Use your eors? Examine 
the heart and lungs. Take the temperature, pulse, respiration and blood pres- 
sure." (Solomon and Aring : Am. J. M. Sc. 191 : 357, 1936.) 

3. X-RAY ExAitiKATlON* OF THE Skuu.. — ^T his examination should be made 
while the patient is on the way to the ward unless he is in shock; shock treat- 
ment takes precedence over everything else. 

4. Gastric Lavaob. — Save the contents of the stomach for chemical exami- 
nation for poisoning. 

5. Hetoby. — I fake every effort to obtain the history of onset. This is of 
paramount importance, but since it takes time and is usually futile, it can wait 
until the above-mentioned procedures have been done. Talk to friends or 
relatives who accompany the patient. Talk to the ambulance man. Then send 
out for the police. Inquire about type of onset, injury, alcohol, other poisons, 
infection, convulsions, headache, previous illness (diabetes, kidney trouble, 
heart trouble, pregnancy, high blood pressure). 

6. Lumbar Puncture. — ^'Routine in all injuries (except during shock), 
cerebral vascular accidents, convulsions, in the presence of signs of increased 
intracranial pressure, or meningeal irritation, and in all cases where the diag- 
nosis is obscure.” (Solomon and Aring, loc. cit.) 

Routine also in any place and time uhen there is an epidemic of meningo- 
coecie meningitis or encephalitis. In meningitis the fluid will show gross pus. 

In cerebral vascular accidents the fluid will show gross blood. 

The initial pressure of the fluid should be taken. 
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The AVassermann test should be made and the fluid should he examined 
for total protein and gold solution, and for (he cell count. 

Contraindications for ImnUar puncture are signs of ever-increasing intra- 
cranial pressure from hemorrhage after injury, or tumor where release of 
pressure might do grave cerebral injury. 

B. Drowsiness. — “Death and his brother, Sleep,” sang Shelley. “Coma 
and his twin sister, Drowsiness.” say 1. 

“Joe — damn that boy, he’s gone to sleep again,” cried old Waixlle, antici- 
pating Froehlich by something like sixly-fivc years.* 

The principal symptoms of niy.xedenia aie dro\isine.<ss, mental and physical 
Jethar^j- and change of jio/sonaJity. Usually tieforc reaching the diagnosis such 
a patient Is often condemned as a laiy good-for-nothing. Uncontrollable drowsi- 
ness should always suggest myxedema. 

Bromide intoxication should always be remembered when drowsiness is 
the complaint. So many people take bromides indiscriminately, w'ith no knowl- 
edge of their toxic qualities, that when^skin eruptions or mental sluggishness 
turns up the clinician must be on guard to ask some pointed questions. (See 
Ilashinger and Undenvood ; J. Kansas M. Soc. 38 : 183, 1935.) 

Chloral or morphine, when taken for the first few doses by the novice, 
causes drowsiness. The habitue Ls more likely to be excited. 

C. Conrulslons.^ 

In a valuable study Peterman (Convulsions in Childhood, J. A. 31. A. 102! 
1729, 1934) records the final diagnosis in 500 children, whose agus ranged from 
birth to fifteen years. For the enthe series the diagnosis was: 

rcB cexT 


Epilcpiy 33.0 

Artite iafoction 23.8 

OreLrsl tiirtb injury a ri-Miiue 15.4 

Spasmophilia or tetany 13.6 

Atisci-IlaDOOus 8.8 

Causa onknoffn 6.4 


rs’LWboxs TO 1 Mti.NTii (Ace or Osset) 


MA(>.>OSIS 

rXR CE.ST 

Cerebral LirtU injury 

34.7 

Acute infection 

12.3 

Epilepsy 

9.0 

Ilyilrocephalas 

C.0 

SiKismopUlia 

6.0 

XfeDizigo\ascuIar STjibilis, cougenital 

3.0 

Gastroenteritis 

3.0 

Meningitis, streptococcic 

3.0 

Unknonn 

3.0 


fat bor 
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Fboji 1 to 6 ^oxnis (Age oe O.sslt) 


DIAGNOSIS 

PER CEN'T 

Acute infection 

29.-1 

Cerebral birth injury 

2'!..’? 

.‘'((a.'wopjniia 

Jill 

Kpilepsy 

7.4 

Gsistroenteritia 

4.3 

MeningUn, meniiigoeoccift 

l-.'j 

Unknown 

ir.c 

FROii C TO 3C Months (<Vce of Osset) 

DIAGNOSIS 


Acute infection 

29.3 

Spassiophiba 

22,4 

Epilepsy (idiopatliio) 

19.4 

Cerebral liirtk injurv 


Meningitis (moningocoecic, 3; influenzal, 3; 


streptocoecie, 2; tui>ereuioiH, 1; sfaphjIocwcJc, 1) 

5.0 

l^jicnphnJiiJS reaitiue 

1.5 

Ilydtoceplmlus 

1.0 

Brain injury (traumatic) 


Intracranial \aKular Wmoii 

1.0 

Polioeneephalitia, Ntru<n(*cll-Marie 

3.0 

Oflstroeutcritjs 

0.3 

Congenital syphilis 

0.3 

Pertussis, sequel (intmeranial henionltngc) 

0.3 

Encephalitis, ciironic 

0.5 

Unknoirn 



From 3 to 10 Yexrs (Ace of Oxset) 


WACSONIS 

PERCENT 

EpiJepsy (idiopathic) 

39.0 

Acute infection 


Cerebral birth injury 

in.o 

Tetanus 


Jaek.«<Jnian cpilepey 


Congenital bruin delect 


Hraiu tumor 


EneephaJitis residue 


JtesiJue bniiu injury (tranoiatie) 


Ilydioeephalus, congenital 


Meningitis, streptococcic 


Congenital syphilis 


Gastroenteritis 



Tertian maJaria 
Unknown 
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Beimett (Am. J. II. Sc. 178 : 677, 1929) reporting on the investigation of 
200 patients in convulsive states (presumably adults, although that is not 
definitely stated) reported the final diagnosis as : 

NUUBEB or CASES 


Epilepsy 124 

Ujsteria 11 

Traumatic 9 

Brain tumor ]0 

Braui abscess 2 

Cerebro'jiinal syphilis 7 

Encepkalitie or meningitic sequelae 5 

Cerebral palsy, congenital S 

Cardiovascular disease* 9 

Organic and toxic states of obscure etiology II 

Narcolepsy 4 


-In viitial convulsion, at different age levels, is (excluding trauma) pre- 
ponderantly due to: 


Birth 

!• 6 months 
€•36 montliB 
3-15} ears 
IS'SOjenrs 
Over 30 years 


Cerebral birth palsy 
Acute infection 

Actue infection or spasmopbiba 
Epilepsy 

Brain tumor or abscess, meningitis, bj steria 
Paresis, uremia, cerebral hemorrhage 


The infantile motor cortex is infinitely more sensitive than the child’s or 
adult’s, and minor causes bring on convulsions, so that a con>*ulsion in an 
infant is not as serious prognostically as an adult’s. But nearly 50 per cent 
of cases in which a contTiIsion occurs from 6 mouths to 1 year, turn out to 
be epilepsy. 

Epilepsy appears iu many forms and in many degrees of severity. Foster 
Kennedy .speaks of “the spectium of epilepsy.” Temple Fay (Am. J. Surg. 
New Series, 56: 315, 1942) intcrpiets this idea in these words: “The con- 
vulsive state may be so arranged that there exists a gradual shading of at- 
tacks from tlie larval types at the one extreme to the fuU-hlown wia;or seizure 
at the other. Some of these attack patterns’ are characteristic and easily rec- 
ognized; others assume traiisitiou forms and combinations that often make 
them difficult of diagnosis and classification.” 

Represented graphically; 


lArTsl attacks — ’ Dreamy states, temper (antrunu, behavior disorder, lapses, sudden 

altered behaTlw. 

hlinor seizures— Sudden transient nnconscioosness, micturition, objects dropped. 

(Petit mal) Dilatation of pnpils, pallor, staring. Tvntclung of face, arms, 

angers, etc. Anra may or may uot be present. 

Jacksonian attacks — Aura, 93 per cent. 

(Focal fits) The cry at beguuung of attack. Falling. Full loss of conscious- 

ness. Tonus. Clonns. Breath held. Selective motor pattern un- 
altered by age or (raining. Z«5S of sphincter control. Breatiiing 
reestablished. 

hlajor seizures — Stupor (nuctaiition, defecation, sivcating, Tomiting). 

(Grand mal) Sleep folloned dull mental state, hlental deterioration. 

a Cahot (Differenitat Dutff- 
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One individual in the course of years may advance progressively through 
all these gradations. 

Trauma may be deceptive in that it may merely initiate either an epileptic 
phase, or bring out a paretic background, as the image on a photographic plate 
is made clear by the developer. 

The paretic may hibernate succe-ssfully, concealing from hinjself and the 
■world the organic changes occurring in his cortex, and then some extra respon- 
sibility or effort -ivill bring out the true condition, in the form of a convulsion. 
IVlien I was assigned to army doty at a regular array post in 1917, three high- 
ranking officers had an initial convulsion during my first six months of service. 
They hfid been holding do^vn almost dutyless sinecures for several years (an 
ordnance officer superintending a warehouse of government stores), ivithout 
displaying any nervous symptoms, until the emergency of war and extra duties 
ovenvhelmed their rotting cortical cells, signalizing the event in the dramatic 
fonn of a convulsion. 

The diagnostic procedures whieh must be instituted in the face of the 
history of a recent initial com-ulslon are (hen quite plain; in the case of an 
infant or young child, very few, e.xccpt to establish the nature of a possible 
infection or toxemia; in an adult, besides a complete physical examination, 
concentrating on the nervous system and the cardiovascular system, urinalysis, 
blood chemistry for nitrogen retention, and Wassermann, spinal fluid for all 
tests indicating central nervoits system s>'phiiis, and possibly an encephalogram. 

Convulsions may be the lead symptom, and almost the only symptom, in 
brain tumor. (Gordon: J. Kerv. and Ment. Dis. 95: 568, 1942.) The diagnosis 
in such cases imust be established, if at all, on the analysis of that one sjunplom. 
For instance: A male, aged forty-five years, had, for two years, attacks of 
convulsive movements on the left side of his face and left hand. They oc- 
curred every eight to fourteen days. They were short in duration and partial 
loss of consciousness followed the convxdsions; the patient was merely dazed. 
Each seizure 'was followed by a weakness of the hand, ■which disappeared in 
a few' hours. The paretic hand was flaccid. During the entire period of two 
years there were no other symptoms. Suddenly he developed signs of hyper- 
tension; optic neuritis and severe headache. At necropsy a glioma was found 
in the right parietal region. 

An initial convulsion in middle age is unlikely to be epilepsy. The differ- 
ential diagnosis lies between paresis and brain tumor. Characteristics of such 
coirvulsions are: 

1. They are Jacksonian. 

2. Loss of consciousness is rarely the first symptom. Convulsions are fol- 
lowed by loss of consciousness and often when consciousness returns, the con- 
vulsions return. 

3. A paretic state of affected limit is common after the convulsion. 

4. Sensory aura — olfactory, gustatory, astereognosis — sometimes take the 
place of the convulsion. So do sudden attacks of anarthria. 

5. Convulsive seizures of the tonic type, involving suddenly all four ex- 
tremities with the neck drawn down posteriorly, eyes turned to one side, con- 
sciousness preserved, are suggestive of cerebellar tumor. 
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6. Slight .seizures at vo-y shoit intervals and gtoss seizures at long inter- 
sals are significant for the diagnosis of brain tumor. 

D. Insomnia, — Occasional insomnia, la nuit blancJie, happens to all of us 
And the insomnia of painful organic disease is undei standahlo. 

Chronic insomnia is in my experience always a neurosis Perliaps this 
should he qualified to the extent that with some it is a habit. There are light 
sleepers and those Vrho need onlj three or four hours sleep a night. But these 
do not mind it, or have learned to adjust for it — i.e . the fellow nho habitually 
wakes up at 4 am, and has learned that the thing to do is philosophically to 
go to his study and stait to work on his monumental “History of Pike County 
From the Time of Daniel Boone to the End of the Civil War." 

Shakespeare was an insomniac and perhaps not scry philosophical about 
it. The plays reek with adjurations to sleep, complaints of sleeplessness, 
praises of sleep. But, though not entirely pliilo-sophical, he was not a neu- 
rotic about it. ' 

The neurotic I mean is the Indy who blandly iiifoims you she ha.s not slept 
a wink for three months. She sits before you, buxom, in good weight, with 
clear skin and eyes, and makes this impossible .statement. Sleep is sucli n 
necessity that no one can go without it for any length of time — seventy-t\\o 
hours at most — without suffering such tortuic.s of yearning for it that it he- 
comes a necessity. 

In an old-fasliioned hook, Hammond on Walefrihicss (J. B. Lippincott, 
18G6), I find some illustrations of thi.s: 

“The power with which this cause can act is oftentimes very gicat, and 
not even the strongest excition of the will i.s able to neutralize it. I have fre- 
quently seen soldiers sleep on lioiseback during night marches, and have often 
slept tlius myself. Even svhen the most stirring events are transpiiing, some 
of the participants may fall asleep. Sentinels on posts of great danger cannot 
aluays resist tlic influence. To punish a man with death, therefore for yield- 
ing to an inexorable law of hi? being, is not the least of the barbarous customs 
which arc still in force in civilized annies. During the battle of the Nile many 
of the boys engaged in liandling ammunition fell asleep, notwithstanding the 
noise and confusion of the aetio)i and the fear of punishment. And it is said 
that on the retreat to Coimnna whole battalions of infantry .slept while in rapid 
march. Even the most acute bodily sufferings are not always .sufiicient to 
prevent sleep. I have seen individual-s who had been exposed to great fatigue, 
and who had, while enduring it, met with accidents requiring surgical inter- 
ference, sleep through the pain caused by the knife. Damiens, who attempted 
the assassination of Louis XV of France, and who uas sentenced to he torn to 
pieces l)y four horses, was, for an hour and a half before his execution, sub- 
jected to the most infamous tortures, with re<l-hot pincers, melted lead, burn- 
ing sulfur, boiling oil, and other diabolical eoiitri\ancrs. yet he slept on the 
rack, and it was only by continually changing the mode of tortue, so as to 
give a new sensation, that he uas kept awake. He complained, just before his 
death, that the deprivation of sleep wjis the gieatcst of all his torments.” 

Dr. Forbes Winslow* quotes from the Lowisi’dlc Semi-Honthhj Medical 
Sews the following case: 

•On Olaciire D»»tn«e« 0 / the Brain, etc. London, 1860, ». 601, note. 
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“ ‘A Chinese merchant had been convicted of imirderiiig his vv^ife. and 
was sentenced to die by beiiiw deprived of sleep. This painful mode of death 
was carried into effect niuler the following eireumstances ; The condemned was 
placed in prison luider the care of three of the police guard, who relieved each 
other every alternate hour, and who prevented the prisoner falling asleep 
night or day. He thus lived mneleeii days without enjoying any sleep. At 
the commencement of the eighth day his sufferings were so intense that he 
implored (he autlioritics to grant him the Wessed opportunity of being strangled, 
guillotined, burned to death, drovrned, garroted, shot, quarteicd, blown up 
with gunpowder, or put to death in any conceivable way their humanity or 
ferocity could invent. This will give a slight idea of the horrors of death 
from want of sleep.’ ” 

E. Delirium, — Dclirimu is the rambling, incoherent muttering or scream- 
ing talk which occurs in the course of acute infections, toxemias, and exhaus- 
tive states. It is associated with re.stlessncss and haHucinations. It can be 
separated from the incoherent talk of (he neurotic or hysteric person who usu- 
ally knows pretty shrewdly what he is saying; also from the muttering mon- 
ologue of the actual psychotic — nielanchoUac or idiot— and the excited mono- 
logue of the maniac. 

As such, delirium is of Utile diuf/iiosttc import in the sense that it is often 
the presenting symptom of a diagnostic problem. Usually the diagnosis has 
been made — pneumonia or alcoholism — before the delirium appears. 

Children become delirious very easily fiom mild infections, just as they 
are more susceptible to convulsions than are adults. 

Of toxic slates, alcoholism is by far the common cause of delirium (de- 
lirium tremens, mania a pdtu). 

The harhiUirates in elderly and arteriosclciotic poisons arc very likely to 
cause mental restlessness amounting to delirium rather than the expected 
sedation. 

Among the less fiequeutly met instances of delirium, the salicylates and 
hiUadonna must he rcmemberevl as occa.sional causative agents. I have even 
seen the amouiit of atropine needed for an oculist’s examinations cause traii-sitory 
delirium in a sensitized pei-son. Diyitah's delirium was described by ^Yilhering. 

Of infections, lobar pncwnioiiia leads the list as a cause of delirium. 

Po.',ti'n/ecti'v^e debrinm and psychosis may occur after any infection. The 
progno.sis is good, except tliat they tend to afflict the mentally iin.stable. Some 
of these may be actually enC’epbalitj.s, such as the encephalitic complications of 
mump.s, measles, and whooping cough. 

E. vbau&tion deliriiun, as after surgical operations, in tioops after long 
marches or eonibat. must be remembered. 

Uremia, cerebral arterioseIero.si{>, etc., may provoke delirimn. 

F. Fainting (syncope) is in every ease, I believe, due to with<lrawal of 
circulation from the brain. I once published a short Xo(e on the Physiolorpj 
of Fainting. 

“The literature upon .syncope or fainting is not large. ADbiilt in bi-s 
System of Medicine has a short article incorporated in the chapter on ‘Func- 
tional Disorders of the Heart.* In this he sums up the theory whicli has 
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always been current as the cause of fainting — namely, a temporary cerebral 
anemia due either to a systole of the heart or, in the ease of ‘the ladies who 
are carried out into the vestry,’ lo an expansion of the cutaneous or splanchnic 
vessels. 

“The Writer within the past two years has had two interesting experi- 
ences which correlate each other and perhaps throw some light upon the 
physiology of the condition. 

“In both instances, during a life insurance examination, the applicant has 
fainted; once while the pulse was being counted, and once while the blood 
pressure was being estimated. 

“The first case was in a young man of perfectly healthy appearance. He 
was twenty years of age. There was nothing of importance in his previous 
history or family record. He was standing beside the writer’s desk whde his 
pulse was being counted. The writer’s eyes were naturally upon his watch. 
He had counted perhaps half a minute when the pulse suddenly stopped ; it 
had been a large, rapid, bounding pnlse, and there was no intimation of weak- 
ness or irregularity up to the time when it abruptly ceased. So sudden was 
the transition that the writer thought the artery had rolled from beneath his 
fingers, and, as he tried to recover it. he felt a tug upon his arm and looked 
up to find the young man with blanched face and quivering eyelids swaying 
from side to side, iu a moment to tumble in a heap at his feet. On a later 
examination the patient’s heart and urine were found normal, and there was 
no other reason for refusing his application for insurance. 

“The second experience was with a man of thirty-two who was brought 
to the writer by an agent of a life insurance company for his opinion upon him 
as a risk, lie had been refused by another company one year previously for 
albuminuria. He was a man of splendid physique, with no discernible ^oss 
lesion of the heart, and a uriue which (he writer then found to contain neither 
albumin nor casts. His blood pressure was then estimated; he was seated at 
the side of the writer’s table and a mercury column instrument used. The 
WTiter was looking, then at the mercury column and away from the applicant 
as he released the pressure in the cuff. The column came down to 60 mm., 
and as he felt no pulse he glanced at the applicant just in tinie to catch him 
as he pitched foruard on the desk with complete loss of consciousness. It is 
of interest in connection uith this case that Allbutt quotes Dukes as saying 
that schoolboys who faint in chapel have albuminuria. 

“From these two observations one might argue that in syncope, the heart, 
for a brief period, entirely stops beating; that in consequence there is an 
enormous lowering of general blood pressure. This, according to the classic 
researches of Hill, would cause an immediate cerebral anemia and Joss of con- 
sciousness.’’ (Interstate liledical Journal 20: 244, 1913.) 

Emotion, fear, nervousness, fatigue, pain, any unusual exertion as strain- 
ing at stool, or diarrhea, cxce^ive or painful menstruation, are common causes 
of fainting. AVith cerebral arteriosclerosis these causes may be of slight de- 
gree to result in fainting. 

Rare causes are Stokes-Adams disease, Addison’s disease, and hj'persensi- 
tive carotid sinus. 

It is not unusual for anyone on coming out of a faint to have a mild gen- 
eralized convulsion. This may alarm the family but they can be reassured. 
It is a regular tJiiug during a fainting spell to have a more or less prolonged 
period of apnea. The physician should expect this and here too, the family 
may need reassurance. 
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G. Vertigo belongs speeifieally to disturbance in function of the semi- 
circular canals, and the vestibular branch of the eighth nerve. It ranges in 
severity from a sense of dizziness, which requires momentary closing of the 
eyes, to complete loss of equillbriam, such as occurs in severe Jleniere’s dis- 
ease. It is reg:u3arly associated with nausea and vomiting. 

Functional causes are by far the most numerous. These include car sick- 
ness, seasickness, airplane sickness, looking from, a height, toxic states — food 
poisoning, alcoholism, infections, ocular reflexes, neurotic states, focal infections. 

Organic causes — in order of frequency as listed by Cabot (op. cit.) — are 
anemia (45 per cent), heart disease, tahes, exophthalmic goiter, cerebral tumor 
(tumors of the frontal and tiosterior lobe especially), epilepsy, cerebellar tu- 
mor (tumor of the eighth nerve, cerebellopontine angle tumor), multiple 
sclerosis, cerebral and cerebellar abscess. 

The nature of his material probably precluded him from seeing aural dis- 
ease and Meniere’s disease; in any comprehensive group of vertiginous pa- 
tients this would certainly rank high numerically among the organic causes. 
(See pp. 607-609.) 

Drury fJ.A.M.A. 87: 26, 1926), studying 1,000 cases of vertigo, was im- 
pressed with the large number (734) who had su^clent disturbance of meta- 
bolic activity to lead to the su^cstion that there was an endocrine origin. 

Collins (Med. Record 81: 1019, 1912) in a consecutive series of 425 pa- 
tients on his service at the Neurological Institute found that only 22 had a 
primary and presenting complaint of vertigo. 

H. Tremor. — Commonest causes of tremor (two numerous to allow of or 
be of value in a statistical table) are cold, nervousness, fear, fatigue (tremor 
after manual labor to those not accustomed to it), and old age. 

More or less permanent tremor was found in a series of cases to be caused 
in order of frequency as follows : 

PER CE-ST 


Alcoholism 60.0 

Postencephalitic s^TKironie 15.0 

Poraifsis agitaas J2.0 

Exophthalmic goiter iO.O 

iforphiuism 3.0 

Multiple sclerosis 3.0 

General paresis (tongue, lips, anil face) 0.3 

Lead poisoning 0.5 


Hypcrinsulinism very small percentage — le’is than 1 in a thousand 

Intention tremor occurs only on attempting a voluntary motion. Notably 
it is applied to multiple sclerosis. The tremor of exophthalmic goiter is usually 
an intention tremor. 

Continuous tremor is that seen in paralysis agUans and overdosage of 
insulin. 

I. Nervousness. — Well divided by Cabot into motor nervousness— person 
who has the fidgets all the time, cannot sit still, does a panther act up and 
down the room. Choreiform movements and athetosis would certainly be 
classified here. Sensory nervonsness— those who start and jump at tlie slight- 
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ebt noise, or are abnoriually beiisitixe to light, noise, odoi-s. drafts. Psychic 
uer\ousness — inner restlessnc.^a* and tension, fear of some impendtiij; doom 
emotionalism, crying spells. Sweet Alice, if Den Bolt ever remembers, had 
psychic nervou-sness. 

It is easy’ to dump all these patients onto the trash heap of the psyeho- 
neiuotics. But occa.sionally the .symptom may mask an oiganic disease I will 
give an illustration from a colleague’s practice; 

Dr. B was visited in his office by his colleague. Dr. X, an oiulut — (an 
oculist, mind you). 

Dr. X, the oculist: “Will you see my htother-ni-law in consultation this 
afternoon?” 

Dr. B : “Yes, what time?” 

Dr. X: “AVell, that depends on when we find him.” 

Dr. B; “AVliat liapponed to him?” 

Dr. X; “This fellow is very wenonv. He i.s one of the most brilli.int bush 
nessmen I have ever known. He has an intellect like chain lightning — always 
thinking, planning, scheming. But he has been under a terrible strain and I 
think it’s been too much for him. 

“He just completed a deal in Oklahoma that will jirobably net him over 
a million dollars.” (This provevl to be no e.\aggcration by the patient.) 
“Now he has been working on an idea ami he came up here to the Bank of 
Commerce to finance it; the officials theie thought it vvas a magnificent idea 
but they* said it was loo big for them, so they sent for officials from the 
National City Bank, of New York. They have been in ccnfeience with my 
brother-in-law all week. They entirely approved llic plan, arc ready to advance 
the loan, and liad the papers all drawn up today. 5fy brother-in-law went over 
there. The National City Bank officials signed the pai>eis and pushed them over 
to my hrotlier-in-la\v when all of a sudden he .said, ‘What time Is it?' ‘Twelve 
o’clock,’ was the answer. ‘Vve got to go nuet my- wife.’ ‘But look, all you 
have to do is .sign these papci-s. It won’t take a minute. Then you can go 
meet your wife.’ ” 

“Afy brother-in-law got very excited. Ho said, ‘Nt)l)ody is going to keep 
me from meeting my wife on time,’ put his hat on and walked out without 
signing the papcj's. We haven’t seen him since and can’t find him.” 

AVheii they did find him his paictic curve and spinal fluid Wassermann 
were good and positive. 



Chapter 4 

THE PHYSICAL EXAMINATION 

"When you no longer know what headache, heartache, or stomachache 
means without cisternal punctures, electrocardiograms, and x-ray plates, you 
are slipping.” — ilartin Fischer. 

After the history has been recorded, the next step in diagnosis is the 
physical examination, Here the physician accumulates the facts in the changed 
condition of the patient’s body revealed to his unaided senses of sight, feeling, 
and hearing. (Smell is sometimes \ised, as in acetone odor on the breath.) By 
"unaided sense” is meant unaided by chemical or instrumental means: it b true 
that some verj' simple instruments, such as a stethoscope or a themioraeter, are 
used, but these are merely conveniences or are used for purposes of exactnei^; 
they could he dispensed with. You can hear the chest sounds without the 
stethoscope (In fact some diagnosticians think they can hear them better that 
way), and you can tell whether a person has a fever without a thermometer, 
but not exactly how* much. 

In the Examination Eoom, the Following Simple Accessories Should Be 
at Hand: 

1. Chair for examiner. 

2. Stool, of piano stool type, for patient. This is better than a chair for 
examining the chest. The patient can be turned so that all sides of the chest 
can be examined. 

3. Head mirror and tongue depres-sors. Light for reflection. 

Experience has taught me to revolt against the habit of examining the 

oral cavity by allowing the patient to stand up, with the examiner standing 
in front and using a wooden tongue depressor in one hand and a small electric 
flashlight in the other. Jly objections to this bad technique are, first, that in 
two-thirds of instances the level of the patient’s open mouth is wrong for the 
examiner’s eyes; second, it is done in daylight, or general room lighting, which 
ruins the examination of the eyes and half ruins the examination of the oral 
cavity; third, with the wooden tongue depressor the examiner’s knuckles and 
fist are in the way of his vision, and, last, with one hand using the electric 
fla.shlight the anterior pillar of the fauces cannot be pulled aside, the tonsil 
cannot be examined, and the cheek cannot be retracted so that the in.side of it 
can he seen. Proper technique is a nose and throat chair, a bead mirror and 
two metal retractors w'ith the handle below the depressor surface. 

4. Thermometer. 

5. Seales- 

6. High, solid table six feet long for examination of abdomen. 

7. Sphygmomanometer. 

8. Stethoscope. 
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The Order of Physical Examination of Any Part Is : 

1. Inspection. 3. Percussion. 

2. Palpation. 4 Auscultation. 

The General Methods of Physical Diagnosis 

1. Inspection. — Although what he learns from sight is the most valuable 
information the physician gets, there is little that can be done to teach the 
technique of inspection. 

As his knowledge of pathology and of physiology and of physical signs 
increases, the value of his inspection will increase rapidly. Accomplished diag. 
nosticians are astonishingly adept at inspection. 

“In the old Neusser division at Vienna,” wrote the late LeRoy Crummer 
in his valuable book on Heart Disease — ^“cardiac riddles were always brought 
for solution to the Cvostek clinic, and it was our greatest admiration to see him 
invariably make the correct diagnosis by inspection alone, the while standing 
across the room from the patient.” 

Disease leaves its mark upon the look in a man’s eye, the mottling of his 
skin, the swing of his leg, the bend of his back, the heave of his chest. It is 
for you to learn to read those signals. 

The trained observer always sees more than the untrained no matter hoW 
keen the eyesight of the latter. As a patter of fact, behind the keen eye of 
the woodsman is little else than a knowledge of the habits of animals and 
plants and knowing what to expect. 

As I look at a blue spot on a person's cheek a thousand scraps of organized 
knowledge come Into my head— the different kinds of pigment in the body, 
what melanin is, the histology of a melanotic wart, the histology of a nevus, 
the chemistry of cyanosis, the cause of dilated facial vesicles. Such is the 
named art of seeing. It docs not consist in stupidly staring endlessly at an 
object, but in sending the mind out into the w'orld and finding out as much as 
possible which applies to the elucidation of what is before you. 

There are two aids to inspection — transilluminatioii and slit lamp inspec- 
tion. Transillumination is limited, however, to the teeth, sinuses, the breast, 
and the scrotum. 

Slit lamp illumination consists in throwing a beam of light across the skin 
in order to see slight protrusions, pulsations or wormlike movements which 
might otherwise escape detection in ordinary daylight. The light may be pro- 
duced by an ophthalmoscope with the head attachment off or a fountain pen 
type of flashlight, or a flashlight with the lens covered with adhesive except 
for a narrow segment with a 10 degree angle. 

The slit light obliquely pointed accentuates e^-ery depression and pro- 
trusion and makes every pulsation a magnified moving shadow. It is useful in 
detecting a tracheal tug, carotid pulsation, the ape.x impulse of the heart, en- 
larged edge of the liver, peristalsis of the stomach or bowel, ladder pattern 
in mtestinal obstruction, and aneurysmal bulges and superficial tumors gencr- 
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ally. (Reich: Slit Lamp Principle. Its Use as a Simple Aid to Inspection in 
Diagnosis, New York State J. Med. 38: 1398, Nov. 1, 1938.) 

2. Palpation.— Palpation, or feeling, in order to elucidate a diagnosis is 
used thus; 

(a) Of inflammation — note local temperature of the part, infiltration, 
ulceration, and fluctuation. 

Infiltrated tissues are described as soft, or brawny, or indurated, or sandy. 

If an ulcer is present, describe the feel of the edges. 



To test fluctuation. From Bailey’s book on 2*hysical Sigiis in Clinical 
Surgery I quote: 

“Fluctuation is the most elementary and probably tlie oldest sign in sur. 
geiy . shall proceed to examine a swelling of moderate size for fluctuation. 
The pulp of the tip of the forefinger is placed halfway between the center and 
the peripherv of the swelling. This is the ‘watching finger’ and is kept motion- 
le.ss throughout the pi-occduie. The right forefinger is now placed upon a point 
at equal distance from the center, diagonally opposite the first. This is the 
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‘ displacing finger.’ If the ^yatebiIJg finger is displaced by the pressure exerted 
by the displacing finger in both axes of the sivelling, then fiuetuatioii is pres- 
ent and M’e knou' that the sivellingin question is- fluid.” 

(b) A mass or gro^vth — including an abdominal tumor — should be de- 
scribed ill these terms: 

Size: Use familiar terms — an almond, a ivatennelon, an orange, etc. 

Shape: Round, oblong, lobulated, stringlike. 

Consistency: Is its consistency equal throughontf Is it solid or an encap- 
sulated fluid? 

Movahility: Is it movable or fixed f To ivhat is it attached ? 

Nature: Is it the enlargement of an organ in its normal site, or a new 
growth? 

(e) Crepitation is a grating feeling elicited over inflamed areas, particu- 
larly joints on movement, over the two ends of a fractured bone, and over 
subcutaneous emphysema. 

(d) Pitting of the skin on pressure is a sign of subcutaneous fluid, either 
inflammatoiy or due to stasis (lymphatic or venous) or to cardiac or renal 
failure. 

(e) Tissues over an inflammation, as the muscles and skin of the abdomi- . 
nal wall or thorax, the muscles and skin over an injury- of an extremity, or 
inflammatiou of bone or joint, such as osteomyelitis or tuberculosis, are pal- 
pated for tenderness, spasm, rigidity. 

(f) Fremitus. Vocal freuiitu.s is the vibratory sensation transmitted to 
the hand placed on the chest when the patient speaks. It is increased over con- 
solidation, decreased or al)sent with bronchial obstruction or pleural thicken- 
ing or pleural fluid. 

(g) Thrills are felt over the heart or great vessels w’heu an obstruction 
obstacle is In the blood stream. 

"What is said about teaching inspection applies to palpation. While it is 
possible to teach a few of the maneuvers of palpotion, such as how to palpate 
a spleen, the ultimate expertness of the art consists in just such knowledge of 
anatomy, physiology, and pathology as was indicated above under inspection. 

3. Fsreassjon. — Perenstioji consists in striking or tapping or stroking the 
surface of the body to elicit a sound. 

As tisually performed, the middle finger of the examiner’s left hand is 
pressed against the skin and the middle finger of the right hand strikes it a 
direct blow. The blow should be sharp and delivered at right angles. The 
stroke should come from the \vri.st, not the elbow. The percussed finger 
should be pressed firmly against the part which is being examined. 

The percussion notes elicited are resonance, dullness, flatness, and tj-mpanj'. 

Resonance — or %esicular resonance, or pulmonary resonance — is the note 
elicited over healthy lung tissue — the right chest from apex to fourth rib, the 
left chest except over heart area and oter Trauhe's semilunar space, the a-villae 
and the back of the chest. 

Dullness is the note beai-d over lung tissue that is partially infiltrated or 
consolidated, or an area with lung tissue overlying a solid organ. 
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Flatness is the note heard over solid, non-air-eontaining organs — liver, heart. 

The typical note of flatness is that elicited when percussing on the thigh 

Sehenkel tone. 

Tympany is the note heai-d over a hollow air-containing viscus. — stomach, 
intestines. The abdomen normally gives off a tympanic note all over 

Amphoric i-esonanee (over a cavity witii rigid walls) and cracked pot 
resonance (forcible direct percussion over a cavity with an opening into a 
bronchus : tlie strength of the percussion stroke forces air from the cavity into 
the more or less collapsed bronclius) are pathologic and of little diagnostic value. 

Hyperresonanee occurs in emphyseiiia and over lung tissue above pleural 
fluid. (The latter called also skodaie resonance.) 



Percussion is the politest accomplishment of the clinician. Skill in per- 
cussion and in its interpretation comes only with practice; the student should 
practice it as a singer practices scales. Over and over he should percuss do^vn 
the midclavicular Une on the right chest until he is accustomed to the finest 
gradations between the resonance of the upper part, the relative dullness be- 
tween about the fourth and sixth rib (lung overlying liver), the flatness over 
the area from the sixth rib down to the abdomen (liver), and the tympany 
over the abdomen. 

Practice is the most important thing in becoming adept at percussion, but 
a few principles will help. A musical ear is helpful but not necessary. For 
those who are confused, it is well to disregard any attempt to recognize pitch 
and determine the duration of the sound— the high-pitched sound is shorter 
than the low-pitched sound. 
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Pubnouary resonance is not a inasical note, but a noise. Helmholtz {On 
the Sensation of Tone, 1862) ivitite: “The sciisatiou of a musical note is due to 
a rapid periodic motion of a sonorous body: the sensation of a noise to non- 
periodic vibrations. ’ ’ Tympany is a musical note with overtones. Pitch is deter- 
mined by the number of vibrations per second of an air column — the more rapid 
the rate, the higher the pitch. The longer the air column set in motion, the lower 
the pitch. Thus the sound elicited by percussion over the lung apex above the 
clavicle is higher pitched than the note over the lung below the clavicle. In- 
filtration of the lung tissue from pneumonia or tuberculosis will raise the 



A. B. 

riff. 7.— A, iSurfthy'a flat percussjon; B, Murphy’s hammer percussion. 


pitch ; as the infiltration increases, dullness or flatness is reached. Fluid iu the 
pleural cavity causes a flat note. Loudness is due to the amplitude of the 
vibration. Pitch and loudness have nothing to do with each other. The 
beginning physical diagnostician soon leams that the note over a pleural 
effusion cannot be heard as well as the note over vesicular lung tissue. It 
takes him a long time to get used to this. Percussing wth the same force he is 
likely to think instinctively that when he runs from resonance to dullness it 
will be immediately evident. Perhaps the only evidence of it may be a diminu- 
tion or complete loss of the note. 
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A layer of lung tibsuc 4 em. or more in thickness in contact with the chest 
will give the typical note of resonance. “If therefore an area of consolidation, 
a tumor, aneurysm, or solid viscus, lies more than 4 cm. below the surface of 
such a layer of normal tissue, it will give no evidence of its presence on per- 
cussion.” (Buck- The Esseniials of Physical Diagnosis, W. B. Saunders Co ) 

Light percussion is always to be preferred. If you percuss so lightly that 
you have to put your ear doA\n to hear the note, you will be surprised at the 
fine distinctions you can recognize. 

Auenbrugger, in his classic description of percussion (1761), summed up 
the entire subject tersely as is shown by the following extract : 

“The thorax of a healthy person sounds, when struck. 

“The sound thus elicited from the health}' chest, resembles the stifled sound 
of a drum covered wth a thick woolen cloth or other em-elope. 

“To be able justly to appreciate the value of the various sounds elicited 
from the chest in cases of disease, it is customary to have learned by e.xperience 
on many subjects, the inodification.s of pounds, general or partial, produced by 
the habit of body, natural confonuation aa to the scapulae, mammae, the heart, 
the capacity of the thorax, the degree of fleshiness, fatness, etc., etc., in as 
much as these various circumstances modify the sound very considerably.” 

“If a sonorous part of the chest, struck with the same intensity, yields a 
sound duller than natural, disease exists in that part. 

“If a sonorous region of the chest appears, on percussion, entirely desti- 
tute of the natural sound— that is, if it yields only a sound like that of a fleshy 
limb when struck — disease exists in that region. 

“These varying results depend on the greater or lesser diminution of the 
volume of air u.suaily contained in the thora.x (lungs) ; and the cause which 
occasions this diminution, whether .solid or liquid, produces analogous results 
to those obtained by striking a cask, for example, in different degrees of 
emptiness or fullness: the diminution of sound being proportioned to the 
diminution of the volume of air contained in it.” 

4. Auscultation — The Acoustics of Percussion and Aiiscultatlon. — 

A. The Instrument, — 

“Three dollars puts the stethoscope in the hands of the medical student. 
Its initial cost is trivial, its maintenance and depreciation charges are not 
worth mentioning, it does not require an extra room at fifty dollars a month 
to house it, and no extra charge is made to the patient ii it proves necessary 
to use it. It i.s portable, convenient, almost indestructible. Regardless of age, 
sex, race, or religion, the stethoscope i.s available for everyone within reach of 
a doctor. It is applicable in the hospital, in the home, or on the street corner. 
It pours its seciets unresctwedly into the ears of him who will only listen and 
brings great fame to him who learns to interpict its small voice.” (James 
J. Waring: Am. Rev. Tuhere., ]!)36.) 

Direct auscultation with the examiner’s ear against the patient’s chest, 
while used until recently in some European cliiiifs strikes most American diag- 
nosticians as an affectation, and the objections to it are exactly what Laennec 
found them in 1861, when he invented the stethoscope. “I was consulted by a 
young woman who presented some general symptoms of disease of the heart, 
in whose case the application of the hand and percussion gave but slight indi- 
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A layer of lung tissue 4 cm. or more in thiokness in contact n’ith the chest 
will give the typical note of resonance. “If therefore an area of consolidation, 
a tumor, aneurysm, or solid viscns, lies more than 4 cm. below the surface of 
such a layer of normal tissue, it will give no evidence of its presence on per- 
cussion.” (Buck: The Essentials of Physical Diagnosis, W. B. Saunders Co.) 

Light percussion is alwaj’s to be preferred. If you percuss so lightly that 
you have to put your ear down to hear the note, you will be surprised at the 
fine distinctions you can recognize. 

Auenhrugger, in his cla.ssic description of percussion (1761), summed up 
the entire subject tersely as i.s shown by the following extract : 

“The thorax of a healthy person sounds, when struck. 

“The sound thus elicited from the healthy chest, resembles the stifled sound 
of a drum covered with a thick woolen cloth or other eni elope. 

“To be able justly to appreciate the value of the various sounds elicited 
from the chest in cases of disease, it is enstomarj' to have learned by experience 
on many subjects, the modifica(ion.s of pounds, general or partial, produced by 
the habit of body, natural conformation as to the scapulae, mammae, the heart, 
the capacity of the thorax, the degree of fleshiness, fatness, etc., etc., in as 
much as these various circumstances modify the sound very considerably.” 

“If a sonorous part of the cheat, struck with the same intensity, yields a 
sound duller than natural, disease exists in that part. 

“If a sonorous region of the chest appears, on percussion, entirely desti- 
tute of the natural sound — that is, if it yields only a sound like that of a fleshy 
limb when struck — disease exists in that region. 

“These varj’ing results depend on the greater or lesser dlniinution of the 
solume of air usually contained in the thorax (lungs) 5 and the cause which 
occasions this diminution, whether solid or liquid, produces analogous results 
to those obtained by striking a cask, for example, in different degrees of 
emptiness or fullness: the diminution of sound being proportioned to the 
diminution of the t olume of air contained in it.” 

4. Auscultation — The Acoustics of Percussion and Auscultation. — 

A. The In.strumext. — 

“Three dollars puts the stethoscope in the hands of the medical student. 
Its initial co.st is trivial, its maintenance and depreciation charges arc not 
worth mentioning, it does not require an extra room at fifty dollar.s a month 
to house it, and no extra charge is made to the patient if it proves necessary 
to use it. It is portable, convenient, almost indestructible. Regardless of age, 
sox, race, or religion, the stethoscope is available for everyone within reach of 
a doctor. It is applicable in the hospital, in the home, or on the street comer. 
It pours its secrets unreservedly into the ears of him who will only listen and 
brings great fame to him uho leams to interpret its small voice.” (James 
J. AVnring: Am. Rev. Ttihere., 1936.) 

Direct auscultation with (he examiner’s ear against the patient’s che.st, 
while u.sed until recently in some European clinics strike.s most American diag- 
nosticians as an affectation, and the objections to it are exactly what Laennec 
found them in 1861, uhen he invented the stethoscope. “I was consulted by a 
young woman who presented some general sjTuptoms of disease of the heart, 
in whose case the application of the hand and percussion gave but slight indi- 
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cations on account of her corpulency. On account of the age and sex of the 
patient, the common modes of exploration being inapplicable, etc.” In other 
words, the configuration of the human ehest seldom fits the examiner’s ear. 

The monaural stethoscope, a modification of Ijaennce’s original instru- 
ment, is praised by some clinicians uho claim they can hear sounds with it 
that are inaudible by other instruments. Its advantages are that it transmits 
sounds by both air and bone condnetion and that the conducting tube is rigid 
as compared with the rubber tubes of the binnnral stethoscope. But thc.se 
advantages are slight compared with the disadvantages of having one ear 
left open and being compelled to assume a position of great awkwardness while 
auscultating. 

Binaural stethoscopes have chest pieces of two kinds — the open bell and the 
diaphragm. 

In principle all stetboseopes arc simply for the purpose of localizing and 
accumulating sounds. The bell of a .stethoscope covem an area of skin and 
makes it taut so that it serves as a diaphragm: although in so doing, espe- 
cially if there is a considerable layer of subcutaneous fat. it also smothers and 
masks sounds. The stethoscope operates on the well-know'u principle of 
auditory localization, or the ability to ascertain the direction of a sound source 
by means of phase differences. 

The less pre.ssure that is made by the bell of a stethoscope on the skin of 
the chest the more chance there is of hearing faint, high pitched murmurs, the 
third heart sound, and ditTcrential sounds. The diaphragm type of stetho- 
scope automatically accomplishes this, and for this reason is favored for 
examination of the lieait in certain circumstances. However, a convenient 
instrument combining iioth bell and diaphragm chest pieces is available. 

The larger the diameter of the stethoscope bell the gwater the amount of 
sound collected, and the greater the sound intensity. The experiments of 
Rappaport ami Sprague (Op. cit. infra) iubstantiated thi.s popular belief. A 
bell with a smaller diameter, however, localizes sounds better, so the examiner 
must make a choice of which he wants. Since tlici-e is no reason, he should not 
go over all parts of the chest with a small bell, the advantage of the accumula- 
tion of sounds from a wide area seems to me secondary. 

■\Vith a diaphragm bell of given size the greater the pressure with which 
the bell j.s applied to the paticnt’.s chest, the less the apparent intensity of the 
first and .second sounds of the heart and the higher the pitch. The smaller the 
diameter of the bell, the higher the pitch of all .sounds. 

The most careful localization can be made by using the phase difference 
phenomenon developed by the necessity for defecting submarines. For this is 
needed a double bell, as used in the symballophone developed by Kerr, Bas- 
sett, (Joldmau. and Althatiscn. In practice, however, we have not found the 
symballophone nsefnl ; in fact, it is even confusing. 

Ampli/z/inff stclho^copes are, in my e-xperience, a delusion and a snare. 
^Tany instruments which claim amplification are no better than those of ordi- 
nary design. The amplifiers with electrical attaehrnenf.s really amplify Imt 
require more or less cumbersome apparatus and attachments, which violate the 
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cations on aceatmt of her corpulency. On account of the age and sex of the 
patient, the common modes of exploration being inapplicable, etc.” In other 
words, the configuration of the human chest seldom fits the examiner’s ear. 

The monaural stethoscope, a modification of Laennec’s original instru- 
ment, is imaised by some clinician.s- who claim they can hear sounds with it 
that are inaudible by other instruments. Its advantages are that it transmits 
sounds by both air and bone conduction and that the conducting tube is rigid 
as compai-ed with the rubber tubes of the binaural stethoscope. But these 
advantages are slight compared with the disadvantages of having one ear 
left open and being compelled to assume a position of great awkwardness while 
auscultating. 

Sinaural sitihoicopes ha\e chest pieces of two kinds — the open bell and the 
diaphragm. 

In principle all stethoscopes are simply for the purpose of localizing and 
accumulating sounds. The hell of a stethoscope covers an area of skin and 
make.s it taut so that it serves a.s a diaphragm; although in so doing, espe- 
cially if there is a considerable layer of subcutaneous fat. it also smothers and 
masks sounds. The stethoscope operates on the well-known principle of 
auditory localization, or the ability to ascertain the direction of a sound source 
by means of phase differences. 

The less pressure that is made by the bell of a stethoscope on the skin of 
the chftst the more chance there is of hearing faint, high pitched murmurs, the 
third heart sound, and differential .sounds. The diaphragm type of stetho- 
scope automatically accomplishes this, and for this reason is favored for 
examination of the heart in certain circumstances. However, a convenient 
instrument combining both bell and diaphragm chest pieces is available. 

The laiger the diameter of the stethoscope bell the greater the amount of 
sound collected, and the greater the sound inten-sity. The experiments of 
Rappaport and Sprague (Op. cit. infiM) .substantiated this popular belief. A 
bell with a smaller diameter, lunve\cr, localizes sounds better, so the e-xamiuer 
must make a choice of which he wants. Since there is no reason, he should not 
go over all parts of the chest with a small bell, the advantage of the accumula- 
tion of sounds from a wide area seems to me .secondary. 

With a diaphragm bell of gi\en size the greater the pressure with which 
the bell i.s applied to the patient’s chest, the less the apiiarent intensity of the 
fii-st and second sounds of the heart and the higher the pitch. The smaller the 
diameter of the bell, the higher the pitch of all sounds. 

The most careful localization can be made by using the phase difference 
phenomenon developed by the necessity for detecting submarines. For this is 
needed a double bell, as used in the symballophone developed by Kerr, Bas- 
sett, Ooldman, and Alllmusen. In practice, however, we have not found the 
syDiballophone useful : in f.iet, it is e^en confusing. 

Amph'fyiii(; stethoscopes aic, in my cxiieiieiicc, n delusion and a snare. 
Ifany imstruments which claim amplificalion are no hotter than those of ordi- 
nary design. The amplifiers with electrical attachments really amplify but 
re(\uire more or less cumbei’some apparatus and attachments, uhioh violate the 
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first principle of the advantage of the stethoscope as pointed out in the exceri)t 
from Dr. Waring — its essential simplicity. Besides for most auscultators the 
trouble with listening to the chest is not that they do not hear enough, but that 
there are more sounds than they are able to interpret. 

Graphic sound records are somewhat used but the advantages claimed for 
them are debatable. It is said “the castomarj' method of auscultation with the 
stethoscope is fraught with the danger of personal equation,” while graphic 
records “obtained from the same patient at different intervals enable the 
physician to follow the evolution of the condition and the effect of therapeutic 
measures.” But at present “graphic recording by all human means is subject 
to wide variation and error, and the incapacities of audion circuits and phono- 
graph recordings are fully as objectionable as the personal equation present 
when the trained esamiuer is listening, with the common stethoscope.” (See 
correspondence between Joseph K. Narat and Douglas JfacParlane : J, A. 51. A. 
Ill: No. 12, Sept. 17, 1938.) 

Most of these discussions revolve about difficulties which do not exist. 
The amount of information which con possibly be picked up with a stethoscope 
is valuable and definite, but completely limited. The idea that if you heard 
everything in the chest you would be able to make any diagnosis is nonsense. 
The average practitioner, instead of experimenting with trick instruments and 
machines, would do better to get a simple type of stethoscope and spend his 
time in a quiet room with one patient over several hours at a session, whence 
he will come out with as much data as he can well interpret. 

B. Thk Receftivt: Appar.vtus. — “Our cars are only machines to translate 
air waves into a form suited to stimulate the auditory nerve : and as machines 
we may measure and iloscribe them in the same terms that apply to devices we 
ourselves construct. We may compare them as to perfornionce and may ac- 
commodate our devices to their requirements.” (H. D. Arnold in introduction 
to Harvey Fletcher’s Speech and Ifcnrintj, New York, 1929, D. Van Nostrand 
Co., Inc.) 

The decibel is the unit of sound intensity used by coinimmications engineers 
to measure variations of which the human car is capable of perception. Equal 
variations of sound intensify along .•» logarithmic or decibel scale and ajjpro.xi- 
mate equal variations of loudness as perceived by the nomial human car. One 
decibel variation in power level of soUJid is appro-ximatcly the minimum change 
that may be detected by the average human car. 

In order to get some idea of the level at whicli Die ear operatc-s when listen- 
ing to sounds within the chest, I list below a few of the comparative examples 
given by Kapiuport and Sprague. (Physiologic and Pliysical Laws Tliat Govern 
Auscultation, Am. Heart J. 21 : No. 3, 3Iarch, 1941.) 

Hammer blows on steel plate at a distance of 2 feet have a noise level of 114 
decibels (almost at the threshold of pain)— amplitude ratio 501,200. 

Riveter at 35 feet— 97 decibels— amplitude 70,000. 

Average automobile — 15-.)0 feet— 66 decibels— amplitude 1,995. 

Ordinary conversation — 3 feet — 65 decibels— amplitude 1,778. 

Very quiet radio — 3 feet — 10 decibels— amplitude KKl. 
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Wliibper — 4 feet — 20 decibels — amplitude 10. 

Rustle of leaves iu gentle breeze — 10 decibels — amplitude 3.1. (The classic 
illu-stration for inspiration.) 

“The inteiisitics of the sounds of the chest arc Yer>' small, not averaging for 
the frequencies they possess, more than 10 decibels at their greatest exaggera- 
tions. The frequency characteristics of these various sounds are contained in 
a very narrow band between 60 and 1,000 cycles. In other words, whereas 
the normal hearing range lies roughly between 60 and 26,000 cycles, for listen- 
ing to chests and hearts one is required to have good hearing only in the zone 
64-1,000. Yet a small hearing loss in this restricted area uill make the usual 
chest sounds inaudible.” (ilacPavlan; The Acoustics of the Stethoscope, 
J. A. II. A. 110: No. 25, June 18, 1938.) 

The human ear is a far better detector of changes in fiequeucy (pitch) 
than in changes of intensity (loudness). 

SlaeFarian states that normal heart sounds have a frequency of 50 to 110. 
Above these frequencies the intensities are negligible, which is one reason why 
amplifying stethoscopes contribute so little. Heart murmurs — ^low pitched — 
have frequencies below 400 cycles. Heart murmurs — high pitched — 120 to 660 
cycles. Presystolic niunmirs — below 140 cycles usually, but may go up to 400 
cycles. Pericardial rub between 140 and 660 cycles. Rales— between 120 and 
1,000 cycles. Bronchial breathing between 240 and 1,000 cycles. Amphoric 
breathing — between 240 and 600 cycles. 

The ability of the ear (o recognize a tone of brief duration decreases as 
the duration decreases. (Stewart’s princijJe. See Stewart, G. Vf.: Problems 
Suggested by an Uncertainty Principle in Aeou-stics, J. Aeous. Soc. America 
3: 325, 1931.) 

Uajnpin^ or Mashing Effects . — ^Tbe ability of the ear to detect certain 
sounds iu the presence of other sounds is reduced, a phenomenon technically 
known as masking. Everyone instinctively knows and allows for it by 
raising the voice in con%’crsation in competition with a noisy environment. The 
higher pitched notes are masked earliest. The only practical lesson to be 
derived from this principle for physical diagnosis is the sensible one that 
anscultation should be carrieel ovt in a quiet room. 

As sounds pass through different media, some of the media accelerate 
(relatively) and some da}npe?i the sounds. The skin and subcutaneous fat are 
good dampeners. The harder the stethoscope is pressed against the chest the 
greater the dampening effect. 

C. Tub Humax Thorax as an Acoustic Instrument.— The philosophic 
and scientific physical diagnostician must learn the capabilities and limitations 
of his instruments — tlie pez-cussing fingers and the stethoscope. He should 
also know the capabilities and limitations — one feels like reversing this and 
saying limitations and capabilities of hzs oim receptive auditory apparatus. 
These two topics we have just considered. And if he is truly philosophic and 
scientific, he should also be acqumnted with the acoustic properties of the 
instrument he plays— the human thorax. In short, he should know the bow, 
the ear and the fiddle. 
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Tins I finpliasi/e is in Iiis pfailuMiphic uiouds. In actual practice he can 
learn all or nearly all that is iieeessarj’ about the physical diagnosis of the 
chest witlioiit coiisidciing the •leoustu's of the matter at all, just as a man 
may be a painter of genius without knowing anj thing about the theory of colors 

The reasoiLs for this aic, first, that a knowledge of acoustics does not really 
help as much in the intcrinctatiou of physical signs as would appear before- 
hand. Second, it is not always easy to make acoustical theory fit into the .signs 
we iccognize. At anj rate the students of the subject have not been verj success- 
ful in agreeing upon the cause and nalmc of the sounds produced nor \er>' deal 
in their voluniinou.s exposition of them. 

But for what they are worth I will endeavor to recapitulate the idea.s 
which have been advanced. 

The qualities of sound arc intensity, duration, quality, and pitch. In- 
tensity, or loudness, depend.s on the amplitude of the vibrations of the air 
column. Diiratiuu depends on the amount of air in the columii; tlie more air 
the longer the duration; icsonont and tyiiuwnitic tones arc of long duration, 
dull and flat notes aie shoit. Quality denotes a note which cither is or is not 
musical: on the uunihcr and ({uality of the overtones, l^itch depends upon the 
rate of vibratioms, number jicr second; the moi-c rapid the rate, the higher the 
pitch: the longer the air column set in motion, the slower the vibration and the 
lower tho pitch. 

Austin Flint thought pitch was the most important clement in the analysis 
of sound, and he influenced all subsequent tbought on physical diagnosis in 
that direction. Duiatioti, however, is probably for most diagnosticians, espe- 
cially those without acute musical perception, a more constant factor in per- 
ceptibility and differentiation. Vibrations must last one-fourth of a second to 
be audible: absolute dullness on a peicussion note Is clo.se to this. 

The human tliorax is a n*sonalor. In a favoiile experiment in physics a 
vibrating tuning fork i.s held o\er the mouth of a tall beaker while water i.s 
poured into it: at a certain exact level of the water, the sound of the timing 
fork is augmented until it can he licaid Ihioughout the i-ooni: if juoie water is 
added the .sound of the tuning folk reverts to its almost inaudible hum. The 
level at vvliieli it was augmented rcpix-rfuts an air column tliat agrees with the 
frequency of the vibrations of the tuning folk. This is the simplest tvqie of a 
lesonator. 

No musical inslnimcnt, however, is a simple ifvoiiator. Theie arc forced 
vibrations which result in .sounds. If you place a vibrating tuning fork handle 
down on a table or desk it will give off louder v ibratioms. The table or desk 
contains a minibcr of unequal air spaces so that it cannot he eon.sidered o.s a 
simple resonator, but the vibrations of the tuning fork are forced on it and 
shake it -so that it produces a sound which the tuning fork cannot produce 
alone. A violin or a piano m such an insinimeiit : they aic able to make a loud 
sound at any pitch. 

The human thorax i.s obv iously such an iiistiiimeiit. 

The thorax rcspoiuhs to percussion, to the spoken or whisjieied voice, nr to 
vesicular Ineatliing, and in doing so a miiiilicr of diffcicnt elements arc thrown 
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in vibration — the Imig parenchyma, the larger air spaces in the bronchi, and 
the chest wall. 

Let me repeat here that the percussion note over healthy lung tissue is a 
sound, not a musical tone. The note oi’er the abdomen is a musical tone. This 
is because a musical tone is a set of vibrations. If you had a drum, a sponge, 
and a beefsteak and .struck the drumhead with a stick you would get a musi- 
cal tone because the tense drumhead would stay in vibration for a time after 
it was struck. Tims the gas-distended coils of the intestines produce a musical 
tone on percassion. The .sponge and the beefcteak uould give out a sound — 
they would not vibrate — when struck with (he stick, the analogy being to 
percu-ssion over the lungs and o\er1he liver or thigh. 

The thorax resonator has some peculiarities. The sound elicited by per- 
cussion {wliieb has a frequency of about 108 vibrations a second) is not due to 
striking an uninterrupted air column. The air cavitj’ of the thora.x is multi- 
locular like a sponge or pillow. The total volume of air cells make the reso- 
nance plus a system of air tubes, the bronchi, which is also a resonator, but one 
of smaller volume, the fundamental .sound of uhich is necessarily of a lugher 
pitch. “In percussion of the normal thorax the note is composed of quite 
high tones from the impact of the blow on the plc-vimeter, moderately high 
tones from the vibration of the chest wall, and also front the resonance of 
the bronchial system and the deep tones of thoracic resonance.^' (Bushnell.) 

The role which the vibrations of the chest wall play in the formation of 
the percussion note is debatable. Martini (Stndieti nber Perkussion und 
Auskultation, Deut.seites Arch f. kli». Jfed. J39; 65, April, 1922) is authority 
for the statement that (he exenterated and leidated lung gives out (he same 
percussion note as that of (he thoracic note before the removal of the lung. 
This may mean that as a resonator the vibrations of the chest wall arc the same 
as the vibrations of the cavity, howevcj-, the vibrations are forced on it. Per- 
cussion of the thorax over a closed pneumothorax cavity is, in my e,xperjence, 
almost indistinguishable from ordinarj' resonance or .slight dullne.s.s, although 
authorities usually state that it “varie.s from tympany to dullness depending 
on the state of teitsion of the air.” This sounds like mere lip-service to tra- 
dition, rather than if wTitten with actual cases under examination in the same 
room with the writer. Laeimec, whose descriptions were always written with 
specific cases in mind, wrote under Signs of Pneumothorax, “Percussion alone 
and unaided furnishes no constant information. When the ga.seous eftaslon is 
\ery large the affected side yields a clearer note than the healthy side. If 
often happens, moreover, in cases of pneumothorax complicated by pleural 
effusions, either that both sides are equally resonant or it is the affected side 
that is less resonant. If for once by chance the tympanitic sound and the 
dilatation of the chest lead to a correct diagnosis of pneumothorax, as they 
did M. Bayle in a case we have preriously mentioned, it will happen much 
more often that these signs deceive rather than illuminate.” It is a matter 
of some practical importance whether the chest wall vibrates, certainly in the 
diagnosis of pneumothorax, and the conclusion seems to be that it vibrates in 
the same frequency as the contained lung. 
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The vibration of the chest wall under tactile, or vocal fremitus, is a matter 
of the transmission of. waves through the thorax rather than of percussion note. 

The percussion note under diseased conditions varies with the tension of 
the alveolar walls and Infiltration of the air spaces by exudate or replacement 
by scar tissue. Percussion over a fresh loaf of bread yields resonance, over a 
stale loaf tympany. The emphj'sematous note and skodaic tympany, or hyper- 
resonance, are examples of tliis principle. The shorter a column of air the 
higher its pitch when put in vibration: this forms the basis of higher pitched 
notes — dullness to flatness — over pneumonic or tuberculous consolidations and 
infiltrations. 

The Origin and Transmission of Sounds or ll'afcs Through the Chest.— 
There is a general agreement among authorities as to the way the sounds pro- 
duced by the heart and gicat vessels are transmitted tluongh the chest. The 
movements of hlogd, valves, etc., produce vibrations in the walls of the contain- 
ing vessels which are transmitted directly to the chest wall. 'When the heart is 
in systole, for instance, the apex is against the chest wall and the vibrations are 
transmitted directly to the stethoscope bell. 

About the origin and transniksion of the rcspiratoiy sounds, however, there 
is no such final agreement. 

Thero arc two kinds of pipes for the production of sounds or musical notes: 
the reed pipe and the labial pipe. In the teed pipe a vibrating tongue, or 
membrane, is set in motion by a stream of air. In the labial pipe air tinder 
pressure issues from a narrow opening and strikc.s against a sharp edge. The 
issuing column of air is throw'u into vibration again.st the sharp edge and if 
the edge is close to a column of air, as in an organ pipe, the column of air is 
thrown into'vibratiou, producing a note of the pitch of the fundamental tone 
of the organ pipe. 

“If one blows through a glass T tube a sound Is produced. The air issuing 
from the side tube at high velocity is set into vibration both as it leaves the 
side tube and emerges into the other tube and as it strikes against the wall of 
the other tube.’' (Fahr.) This is es.scntially a labial pipe and the conditions 
correspond to the anatomic stnictiire of the lower respiratory tree and of the 
physiologic conditions during respiration. 

The respiratory murmur as heard at the chest wall during inspiration is 
a resultant of the sounds produced by the passage of air through the buccal 
and nasal cavities, past the laiyiix. down a series of bronchial tubes of always 
smaller caliber and out into the alveoli of the lungs. The ordinarily accepted 
view, in fact what might be the instinctive idea, about the production of 
breath sounds is that this system acts like a reed pipe and forces its comhiued 
vibrations on the chest as a resonator. WTjen the note gets into the alveoli it 
is considerably diffused and dampened. 

Martini and iluellcr have shown that the bronchial breath sounds have a 
pitch between e-1 and d-2, a frequency between 350 and 540 vibrations a second. 
They have overtones of approximately 1,000 vibrations a second, or around c-3 
on the musical scale. They also detennined by graphic methods the frequency 
of free vibrations in dilfcrent parts of the respiratory system and found them 
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as follows: nasal and buccal cavities — 400 per second, trachea below the 
larynx — 800 per second, primary bronchus — 1,000 per second, secondary 
bronchi 1,200 per second, and smaller bronchi down to 1,700 per second. 

Is the respiratory system a labial pipe or a reed pipe? Col. George E. 
Bushnell, JI. C., U. S. Army, ivas a conscicntions student of respiratory acous- 
tics and came to the conclusion that it is a reed pipe and that the vocal cords 
constitute the tongue of the pipe. By training he was able to relax his vocal 
cords and bucconasal cavity so that they produced no sound on inspiration 
and expiration and in this state, as determined by such good observers as Drs. 
Joseph H. Pratt and G. P. Granfield, the vesicular murmur over his chest 
disappeared. 

The observation, as Col. Bnshnell discovered, after his first contribution 
was published, had been made as long ago as 1834 by a French physician, 
J. H. S, Beau, who wrote: “I then ashed whether it would not be possible for 
him (a patient with a loud “tubal souflle”) to breathe without making the 
least sound and he succcedc<l in doing so after a few attempts, opening his 
mouth widely. I ausculted again and heard nothing. During all this time, 
respiration had not lost its frequency, and (he chest walls rose as rapidly and 
as amply as before the experiment.’* 

The most convincing of Col. BushncU’s critics was Martini, of Munich. 
He found the vesicular murmur to persist not only after the larynx was re- 
laxed, but with a tracheoscope in place. Pahr auscnlted a number of persons 
who had a bronchoscope in place and one who had had the larynx removed 
surgically and found the breath sounds cvcry\vhere normal. BuUar (Proc. 
Boy. Soc. Loud. 1884) was able to hear the vesicular murmur in an exenterated 
specimen of lungs, with a plug in the trachea, when (he air was forced from 
one lung into the other, and a stethoscope was placed over the receiving lung. 

The conscientious student of physical diagnosis will want to repeat as 
nearly as possible Col. Bushnell's experiments and find out for himself. In 
doing so he will learn a great deal about the physical diagnosis of respiration. 
I have never been able to make the vesicular murmur completely disappear, 
perhsps beesuse neither I nor my subjects wore able completely to relax tie 
glottis, but there is no question that, with the gradual elimination of the 
glottic element, the vesicular rnumur gets fainter and fainter. 

Martini sums up the two theories as follows: “According to one theory, 
the specific vibrations of the porous tissues of the lung, put in motion through 
respiratiou causes vesicular breathing: the second theory maintains that the 
vibrations of the bronchial system alone force their specific frequency on the 
tissues of the lungs and on the chest and wall respectively, there either weak- 
ened or strengthened, according to the phj'sical conditions of the vibrations 
of the air' and of the conducting tissue of the lung. To the latter process, the 
laws of the so-called forced vibrations, as first proved by 0. Frank, should be 
applicable. These laws may be of interest: 

“1. A correct conduction of sound is possible only if the specific sound 
and the specific frequency, respectively, of the conductor of sound (for in- 
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stance, of the tissue of the lung) are of a higher pitch than all the partial 
tones of the sound to be conducted. 

“2. If partial tones of the sound to be conducted are higher pitched than 
the specific sound of the conductor, they will be considerably u’eakened. 

“3. If some arc louer thej’ will be conducted correctly. 

‘‘4. If a partial tone of the sound to be conducted and the specific sound 
of the conductor attune in their pitch of t<me (frer|uency per second) reso- 
nance may result.” 

Some sounds are transmitted through the chest better than others This 
is because betu ecu the interior of the air passages and the chest surface dif- 
ferent frequencies, even with the same initial intensity, are likely to be affected 
unequally. It has been suggested that the higher-pitched sounds may be ab- 
sorbed by resonance, within the air spaces of the lung. 

The sounds conducted through the chest to the car of the examiner depend 
upon the character of the tissues aud theic effect ou four acoustic factors. 

Diffusion — loss of intensity due lo conduction over a wide area. In spread- 
ing fi-om a sphere to one double Its size, the intensity of sound on the surface of 
the second sphere will be halved. The function of the stethoscope is to diminish 
diffusion. Diffusion is probably the most important factor in reducing the 
intensity of sound over the chest. 

Absorption — conversion of sound into heal. Plays little* part in chest 
acoustics. 

lieffection — .sound waves may be rclleeted bacJcv\aid in the direction from 
which they came. 

Resonance — tone reinforcement caused by amplifying vibrations set up in 
the second medium so that the two xibi-atc in unison and produce louder sounds. 


Beferences 

Tlie account of the acoustics of phy.sical diagnosis which I have given 
above is derived from numerous articles and source.s. To have given credit 
at every point would have unnecessarily interrupted the argument, but I ap- 
jiend below my source niaterml with the recommendation that the advanced 
student will go over all of it caiefiilly in the original form. 
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Part 3 

ANATOMIC REGIONS 

Chapter 5 

THE BODY AS A WHOLE 

1. Temperature, Pulse, Respiration, Chills, Sweats 

“Is this patient functionally or organically ill?” “How ill is this pa- 
tient?” 

• These are the first fundamental questions which come to the physician’s 
mind when he sees a patient, no matter whether he is seeing him for the first 
time or whether he is seeing a familiar patient in a new illness. 

There are no criteria more fundamentally important in coming to these 
decisions than the temperature, pulse, and respiration. They are all general 
functions of the entire body, they arc all rery sensitive to bodily changes, and 
there is the advantage that they can be determined quickly and accurately. 

The pulse is discu.sscd in detail on p. 304 in so far as it is indicative of 
local disease in the cardiovascular system. Wbat the physician wants to know 
in connection with the general condition of the patient is the rate of the pulse, 
its strength, its regularity— -whether it indicates shock, the effect of strong 
stimulation, or toxicity. It is not necessary to elaborate this theme further. 
The figure of the physician, watch in hand, counting the pulse, represents the 
climax of four thousand years of carefully accumulated medical science. 

Ilespiration is not so easily affected, but has correspondingly more sig- 
nificance when it is. The sighing respiration of hemorrhage, the anxious 
breathing of shock, the rapid breathing of beginning pneumonia and other 
infections, the air hunger of diabetes acidosis, even when observed in slight 
degree, carry profound messages. 

Hippocratic or Cheync-Stokes breathing is of grave prognostic import, 
signifying a disturbance in the oxygenation of the respiratory center in the 
medulla. . It consists in alternating periods of deep, rapid breathing with 
periods of complete suspension of respiration. Hippocrates described it in the 
case of “Philiscus, who lived by the wall” (Cpidcmics, Book I, Section 3) as 
“The respiration throughout like that of a man recollecting himself and rare 
and large,” Chejme (Dublin Hospital Reports, 1818) wrote: “Ills breathing 
was irregular: it would entirely ccasc for a quarter of a minute, then it would 
become perceptible though very low, then by degrees heaving and quick, and 
tlicn it would gradually cease again.” Stokes (Dublin Quarterly Journal of 
^Icdical Science, 1S4G) wrote: “It consists of a scries of inspirations increasing 
to a maximum, then declining in force and strength, until a stale of apparent 
apnea b established.” 
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Biot’s breathing, which is seen in meningitis and encephalitis, Avas de- 
scribed by him (Lyon Medical, 1876) as: “This irregularity of the respiratory 
movements is not periodic, sometimes slow, sometimes rapid, sometimes super- 
.Bclal, sometimes deep, but ivithont any constant relation of snecession betAvcen 
the two types, with pauses folloAving irregular intervals, preceded and often 
followed by a sign more or less prolonged/’ Conner (Biot’s Breathing, Am. 
J. M. Se, 141: No. 3, March, 1911) characterizes this respiration as having (1) 
periods of apnea, varying in length and occurring at irregular intervals, (2) 
constant irregularity in rhythm, (3) frequent occurrence of deep signs, and 
(4) constant uniformity of the expiratory leveL While Biot described it only 
in meningitis, Conner found it in many cerebral conditions. 

Temperature, — The body maintains, under the most varied circumstances 
of external environment, a remarkably constant temperature of 98.6“ Fahren- 
heit by mouth and 99° Fahrenheit by rectum. The external skin tempera- 
ture, especially of the extremities, may vary someAvhat, but the mouth and 
rectal figures are so rigid that any variation from these is a signal that some- 
thing is wrong. (British and American temperatures are measured in Fahren- 
heit, although everywhere else in the civilized world Centigrade figures are 
used.) 

On delicately calibrated thermometers the body temperature in health 
does indeed show a twenty-four hour swing, lowest in the early morning hours 
and highest in the late afternoon, but the range is too small to be clinically 
significant. Children notoriously are more likely to have the body temperature 
upset than adults. 

Subnormal temperatures arc found in elderly patients, those with low 
vitality and those with debilitating diseases, such as cardiac failure. 

Fever occurs most frequently as the result of infection. Four types of 
fever constitute the main groups : 

(1) Continuous fever, when the fever does not touch the normal level for 
days, rises gradually and falls gradually by lysis; the typical example is 
typhoid fever. 

(2) Continuous fever, rising fulminatingly and falling abruptly by crisis, 
the typical example being pneumonia. 

(3) A daily variation— Io%v in the morning, high in the evening; typical 
examples are sepsis and tuberculosis. 

(4) Remittent or intermittent fever in which exacerbations occur every 
few days, the intervening days showing normal or almost normal temperature. 
Typical are malaria and relapsing fever; in the latter the fever bouts occur 
about once tc week. Many exanthemata, notably smallpox, show an initial 
fever, a fall when the eruption occurs, and then a .secondary rise. 

Diseases which are not infectious in which fever may occur are thrombosis 
(cardiac or cerebral), sunstroke, hyperthyroidism, cancer, Hodgkin’s disease, 
and the neuroses. In none of these (except sunstroke) is fever quite as regu- 
lar a phenomenon as in infection. 

The fever of Hodgkin’s disease is a quite regular accompaniment, bnt it 
occura in many forms. (This association has been used as an argument for 
the tuberculous nature of Hodgkin’s disease.) It may be mild, up to 100° P. 
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and not constant, or it may reach 104® P,, and hang on for weeks and months. 
It may dLsappear entirely for long periods. The most regular tj-pe is the Pel- 
Ebstein fever (Pel: Berl. Win. Wehnschr. 24: 6+4, 1887, and Ebstein: Berl 
klin. Wclmschr. 24: 565, 3887). This is a remittent fever with long .swings of 
febrile alternating with afebrile, periods. The fever gradually rises and for a 
week or more stays as high as 104® or 105® P., then gradually subsides and 
the afebrile period will go on for several weeks, succeeded again by a recur- 
rence of the fever. (See Lemon, "W. S.t Am. J. If. Sc. 167 -. 178, 1924 ) 

Fever as a sjuiiptom of visceral cancer wa.s described by AVunderlicb. It 
occurs in carcinoma of the stomach, very frequently in liver metastases and 
in bronchogenic carcinoma. Its importance from a diagnostic standpoint lies 
in the possibility that such a condition as an abdominal nia-ss or an atelectasis 
might be mistaken for an infection or abscess. 

Psychogenic fever in hysterical ami psychoiieiirotic persons has frequently 
been reported and some are certainly genuine. Malingering, as by a patient 
concealing a hot wafer bottle in bed and sneaking the thermometer bolt against 
it, must be remembered A\hen dealing with such cases. (See Falcon, Losses 
and Progerj New England J.M. 202: Xo. 21, Xov. 20,1930.) 

Chills and sweats arc regular accompaniments of fever. Some febrile 
diseases have a particular predilection for these .signs. Pneumonia, for in- 
stance, is regularly inshcrocl in by a chill, while chills arc almost unknown in 
typhoid fever. Jlalaria is notoriously “chills and fever.*' The sweats of 
tuberculosis and puerperal sepsis are equally notorious. (See Percra: Clinical 
and Physiologic Charactcri'^fics of Chill, Arch. Int. Med. 68; 241, Aug., 1041.) 


2. Weight and Height 

Standard norms for height and weight arc as follows ; 

The accompanying table gives some of the rc.sults of this experience: 


CAUSES OP HEATH 

WEIGHTS 

UKDER- 

WEIGHTS 

CESERAL 

EXPEKIEXCE 


9.67 

9.23 

8.90 

General chronic infeetions, notably 

2.93 




.^40 




t.40 



Cerebral hemorrhage 

14.14 




10.01 


11.83 


3.47 

0.03 


Xephriti.« 

11.07 




While these are only averages based on many computations, the experi- 
ence of life insurance companle.s indicates that deviation of 20.pcr cent from 
the standard weight carries dehnilc iraplication-s as to longevity and disease 
incidence. A man of 63 years, 5 feet, 11 inches tall has a standard weight of 
160 pounds. At 216 pounds he is 20 per cent overweight, and at 234 pounds 
ho is 30 per cent ovenveight. Taking a large group of such individuaks weigh- 
ing between 216 and 234, it is found that the death rate among them is 126 
as against an expected rate of 100. 
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It will thus be seen that overweight and underweight carry implications 
to the diagnostician’s mind. They ate not exactly definite, but they point the 
way for more minute examination. And, be it noted, the figures given in 
Table I are for deaths because, of course, this lends itself to exact calculation. 
Ho^v much wider is the field when we consider the extent to which such chronic 
illnesses as go under the names of dyspepsia, iatigue, nearastbenia, arthralgia, 
bronchitis are associated with or directly attributable to overweight or under- 
weight. Body weight is a simple measurement of extreme importance in clini- 
cal medicine. An individual who presents a marked variation in body weight 
should demand a rational explanation for this alteration. Abrupt gain or loss 
of weight may be explained in certain instances on a physiologic basis, but it 
is more likely to be associated with disease. (See Sjunonds: The Influence of 
Overweight and Underweight on \ntaHty, Jfed. Record 74: No. 10, Sept. 5. 
1908, and du Bray: Body Weight in Relation to Health and Disease, Am. J. 31. 
Sc. 170; No. 4, Oct., 1925.) 

3. Posture 

Posture has been the subject of many studies which attempt to relate it to 
different health states. Some, indeed, have made of it a kind of gospel. It is 
related to body types and constitutional tendencies (see below) undoubtedly, 
but aside from that I have never been impressed with the value of its practical 
applications. A person with a flat chest and sagging belly obviously has not 
the same vigor as an erect athlete with strong abdominal muscles, but one 
knows many round-shouldered and pot-bellied persons who enjoy the best of 
health. The following reference.s will inform anyone who wishes to pursue 
the subject : 

Dickiason and Truilow: Attitude in Relation to Pain, J. A. M. A. 69: No. 24, Die. 
14, 1912. 

QoldtWaite: An Anatoraic and Mcclianistie Conception o{ Disease, Boston H. & S. 
J., June, 1915. 

Goldthwaite: Tlie Relation of Posture to Human Efficiency, Tr. American Orthopedic 
Association, 1909. 

Mills: Relation of Bodily Habitus to Visceral Form, Tonus and Motility, Am. J. 
Roentgenol., April, 1917. 

4. Stature 

Endocrine 'divarflsm and giantism are considered in the section on endo- 
crine disorders. 

Aside from, these forms, stature has little diagnostic significance. Giants 
and dwarfs are medical curiosities but in most cases that is about all. Rickets, 
congenital heart disease, and mitral disease produce dwarfism occasionally. 

The rate of g^o^vth alone is accepted by some pediatricians as an indica- 
tion of general health. This criterion, however, often needs common sense 
interpretation. School nurses and social workers may make a family’s life a 
burden by insisting that a child grow according to plan. I once had as 
patients an immigrant Jewish family whose children were constantly being 
sent to me by the school authorities because they didn’t grow. I never could 
find anything the matter with them and patiently continued to write letters 
to this effect when I returned them to their studies. FinaUy the entire family 
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father, mother, {grandparents and children — assembled in my office and lined 
up at the edf'e of my desk Xonc of the adults was baiely over five feet tall 
The exasperated mother screeched at me, “Doctor, look at us! Vat do dey 
expect — rats from mice!” 

The tallest person on record was probably the Alton. Illinois, giant \\ho 
was carefully measured by Dr. C. D. llumbcrd in 1937, and found to be 8 feet, 
314 inches, but he grew over a foot before bis death. His a^-ei’sion to publicity 
and rcfu.sal to }>e examined prevent us from records later than Ilumbcid’s (J. A. 
JL A. 108: Xo. 7, Feb. 13, 1927). Ilis growth record by years was as follows: 


BIRTIIUAY HEIGHT 

YE.AES CM. 


0 

10 

11 

12 

13 

14 

15 

16 


185 

193 

201 

209 

213 

225 

232 

239 

24.’5, 

231 


^lost giants arc surly, stupid, and uncooperative. Bassue was not allowed 
to measure a giant even after death, llumbcrd (South. M. J. 31: No. 9, Sept., 
1038), however, described one 7 feet, inches, who was alert, intelligent, 
well read, affable and friendly, and who permitted complete anthropon;etnc 
measuremcnt.s. Oray's article (Ann. Int. lied. 10: Xo. II, May, 1937) contains 
detailed anthropometric studies of all known giants and a complete bibliog* 
raphy. (Sec Werner: Dwarfism, J. Missouri M. A. 38: Xo. 3, March, 1941.) 

5. Contour 

Body contour is modified by disease of the bone.s, of the nervous system, 
and by disorders of metabolism. The contour gives a hint that the examina- 
tion should be concentrated on some particular spot or system, as for instance 
the spine, the hip, the muscular tonus of some muscle groups (anterior polio- 
myelitis or myasthenia gravis). 

Lipomato.sis, defined as localized distribution of fat rather than general- 
ized obesity may markedly, even grotesquely, affect the body contour. Several 
varieties may be distin{piUhed: 

(a) Nodular lipomatosis, consisting of multiple or single encap-sulatcd 
lipomata. 

(b) Diffuse symmetrical lipomato.sis. These fatty massc-s arc not encap- 
sulated. They may appear aroimd tbc neck, or over the shoulders and down 
the arms. 

c) Adiposis dolorosa (Dcrcum’s disease). Deposit.s of fat which are sym- 
metrical, localized, lender, painful, of fairiy rapid aiipearance, accompanied 
by asthenia, usually occurring in women at the time of the menopause. 
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(d) Lipodystrophia progressiva consists in a marked and disfiguring ema- 
ciation of the upper part of the body mth a bizarre obesity of the lower part 
of the body. It affects girls almost universally, and begins in childhood. It 
does not affect the general health, although naturally it leads to neurosis from 
sensitiveness as to personal appearance. 

The following nutritioiial conditions produce unnatural body contour by 
deforming the bones: 

Rickcls affects infants at the period when rapid growth is taking place. 
The defomities are (1) crantolabcs, which produces very prominent eminences 
of the frontal and parietal bones; (2) thoracic, with the rachitic rosary and 
flaring of the lower margins of the ribs; (3) deformities of the arms at the 
epiphyseal sites; (4) of the legs ■with curving of the femur, tibia and fibula, 
producing knock-knees, bowlegs, saber tibia, coxa vara, and (5) kyphosis or 
scoliosis or both. 

Osteomalacia occurs with great preponderance in pregnant women with 
vitamin D deficiency. The pelvis, thorax, spine, and long bones are deformed 
in a bizarre fashiou, when the disease progresses to its final stages, with osteo- 
porosis and decalcification. 

Osteitis fibrosa cystica is due to hyperparathyroidism and is described in 
the section on diseases of the endocrine glands, pp — f. 

Hypertrophic pulmonary osteo-arthropaihy affects usually only the ends of 
the phalanges with clubbing of fingers and toes, but may go on to involve the 
long bones, in fact all the bones. There is an abnormal deposit of calcinn:, 
with proliferation of the inner layer of the periosteum. 

Osfeitfs deformans (Paget’s disea.se) occurs preponderantly in lato middle 
or early old age. Males and females are afilicted in about et^ual ratio. There 
is hypertrophy of the bones, especially of the skull and legs, resulting in the 
square, large, calvarium and development of extreme bowlegs. The stature 
is shortened. After the skull and legs, the pelvis, spine, and humeru-s are most 
frequently involved. 

Fragilitas ossiuvi is a rare, congenital condition, producing softening of 
the bones of the skull and long bones. The patient usually sustains numerous 
pathologic fractures, resulting in very severe deformities. Blue sclera and 
otosclerosis are parts of the entire picture. 

Nutrition. — It comes to be instinctive with the eliniciau to assess the nutri- 
tion of his patient, not only on the first examination, but from week to week 
and in some cases almost from day to day. He docs this by appearance, really 
a eo'rabination of his judgment of the weight, the skin (pallor, etc.), attitude, 
mental state (apathy) , muscular tonus, inquiries as to appetite, etc. 

The extremes of pathologic nutrition are obesity and emaciation. 

Obesity is of varioiis grades. The 20 or 30 per cent overweight calculated 
ou the standard life insurance scale is a result of overeating, the onset of mid- 
dle age, with unconscious reduction in activities and a constitution of the 
pyknic, lateral, mesomorphic type. 

Extreme eases of obesity have been recorded by many careful investiga- 
tors. Willoughby (Human Biology 14: Xo. 2, May, 1942) claims to have 
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studied the heaviest human being on record in relation to her body build in 
dex, which means relation of height and girth. 

Ilis subject, Mrs. P., weighs 350.4 kg. (772.5 pounds) and is 166.4 cm 
(67.5 inches or 5 feet, 7Vij inches) in height. Her nearest possible competition 
was a colored woman, quoted by Gould and Pyle, who weighed 850 pounds, 
but the height is not recorded. 

Mrs. P.’s daily life is described by AVillmighby. It is siirpri-sing that she 
IS able to move at all, since any movement with ordinary muscles becomes a 
feat of strength. But she does manage to walk over the grounds of her estate 
daily by resting at intervals. It is staled that she eats only about half the 
amount an ordinary person eats, but it is evident no careful weighing of food 
or metabolic experiments were performed. .<^11 of her immediate ancestors 
were overweight, her mother extremely so. 

Humberd’s patient (Ilumherd: Extreme Obesity, J. Miasouri M. A. 33: 
No. 7, July, 1936) weighed 570 pounds at his peak. He came from a family 
notable for gross overweight: his paternal grandmother weighed 365 pounds, 
a sister weighed 225 iiounds. lie was plump at birth. He had an enormous 
appetite which he indulged fully, especially with candy and ice cream. His 
regular defecation was three or four watery stools daily. His chest circum* 
fcrcncc was 59V^ inches, abdomen, 68'/^ inches. Bis blood sugar usually ran 
about 110. Ilis fat was evenly, regularly, and s>'mnictrically distributed. His 
penis was infantile and no testes could be palpated in the scrotum. Thyroid 
extract did not ailcct his weight whatever, only gave him palpitation. He died 
at the age of 36 of purpura hemorrhagica. 

While many observers feel that in the extreme types of obesity the by* 
pophy.sb and gonads have a lowered activity, there is a wclbcntienched school 
which believes that all obesity is exogenous. Thyroid has influence on some 
of these patients, but its elTect is therapeutic and not of the replacement kind. 
The fact that basal metabolism is normal .and these subjects are mentally alert 
in most instances would seem to rule out thyroid participation. 

Behnkc, Fccn, and AVclham (J. A. M. A. 118r No. 7, Feb. 14, 1942) have 
proposed an index of obesity based on specific gr.avity of the body. Low 
specific gravity is charactciistie of obesity and high specific gravity of lean- 
ness. The values of specific gravity of healthy men fall between I.02I and 
1.097. The chest circumference of the obese tends to be equal to or smaller 
than the abdomen, while in the lean the abdomen is notably smaller. 

Simmond’s disease or hypophyseal cachexia is extreme emaciation caused 
by sclerosis or necrosis of the anterior pituitary cells. It is described fully on 
p. 223. 

Anorexia nervosa is a state of extreme emaciation described by Gull in 
1868 (Lancet, August) and again in 1874. (Clin. Soc. Transactions, VII, 1874. 
Reprinted in the volume of “The Writings of Sir WiUiam Gull,” New Sydcii- 
ham Society.) All the cases described, so far as I know, have been female-s, 
usually young, shortly after the onset of menstruation, almost invariably un- 
der thirty. The onset is precipitated by an emotional conflict which results 
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in the patient’s refusal to eat, or at least to eat adequately. The weight loss 
becomes extreme; vomiting is frequent. At the same time there is a motor 
restlessness and activity, remarkable in a person as emaciated and weak as 
these patients are. Gull emphasized this and it has been recorded over and 
over since. There is usually amenorrhea. The basal metabolism is low. The 
blood sugar tolerance is low in most cases, but in others it is the type of curve 
seen in healthy individuals who have been starved a few days; i.e., the 
cur\'e begins at a low level and gradually rises to 170 or 200 mg. per 100 e.c. 
It has often been postulated that anorexia nervosa is a form of hypophyseal 
cachexia, hut the consensus of the best clinical opinion today is that it is a neu- 
rosis. The fact that the patients recover promptly on forced feeding and psycho- 
therapy is in marked contrast to the iinfavorahle therapeutic response and 
high death rate of Simmond’s disease. 

Farquharson and Hyland: Anorexia Nervosa, J. A.iL A. Ill; No. 2, Sept., 1938. 

Magesdantz and Prozer: Anorexia Nerrosa or Hypopitaitarismf J.A.lf.A. 114: No. 
20, ilay 18, 1940. 

Brosin; AnoteMa Nervosa, J. Clin. BodocrlnoL 1: No. 3, March, 1041. 

Moaltoo: Psychosomatic Study of Anorexia Nervosa, Psychosom. Med. 4: No. 1, 
Jan., 1942. 

MeCulLagh and Tupper: Anorexia Nervosa, Ann. Int. Med. 14: No. 5, Nov., 1940. 

Progressive muscular atrophy of the so-called Aran-'Duckenne type pro- 
duces extreme generalized emaciation due to muscle wasting. There is a 
progressive pigmentary sclerosis of spinal cord anterior horn cells. The m'us- 
cles show secondary degeneration. It occurs between the twenty-fifth and 
forty-fifth years, preponderantly in males. The onset is insidious. Usually 
the muscles of the hands waste first, then gradually the arm, shoulder and 
pectoral muscles, then all the muscles of the body. 

The rarer Werding-Hoffraaim type appears at an early age and goes to 
a fatal termination within six years. 

Androgyny (maleness within the female and femaleness within the male). — 
ilorphologically the striking differences between the sexes consist of — male, 
silhouette angular, rectilinearity, longer anna, narrow peiris, lower extrem- 
ities straight or slightly bowed at the knee, space between the legs when the 
heels are approximated extends to most of upper leg. Female — curving ovoid, 
narrow shoulders, wide pelvis, anas do not hang from acromial point, extend 
the neck-shoulder modeling, space between the legs only in lower legs, the 
inside of the thighs approximating. With these there goes susceptibility to 
diseases on a sex basis, as may be seen by examining the graph taken from 
Draper (The Mosaic of Androgyny, New England J. Med. 225: No. 11, Sept. 
11, 1941). 

Deficiency States. — ^Vitamin or mineral deficiency need not necessarily 
affect the general nutrition, or at least need not affect the appearance of the 
patient from the standpoint of general nutrition. Vitamin lack affects the 
skin, the mucous membranes, the blood, the bones, the nervous system, and 
the musculature predominantly. Thus the skin lesions of vitamin A deficiency 
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and pellagra, the raucous raerahrane and tongue lesions of ariboflavinosis, the 
hemorrhages of scur\'y, the neuritis of beriberi, the bony changes of rickets 
are described elsewhere. 

Besides these classical syndromes, it is suggested that most instances of 
vitamin deficiency, especially the mild states, are evidences of multiple rita- 
min deficiency. These patients have a history of food habits consisting of 
excessive use of refined carbohydrates, subopttmal amounts of fats, and de- 
ficient protein. An early symptom is anorexia, uhich adds a factor in pro- 
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SYMPATHICOTONIC SYMPTOMS ASP SIGN'S 
J. ilydnasis. 

2. Paralysis of accommodation. 

3. Dryness of eyeballs. 

4. Dryness of slin. 

3. Infrequency of winking (Dalryraple’s 
tiga). 

6. Drj-nessofmoutli. 

7. Loxv gastrieaeiiiity. 

5. Increased gastric secretion (gastrosue- 
corrtiea). 

d. Lessened intestinal tonus. 

11. Constipation. 

13. Faulty convergence of ejes (Mobius* 
sign). 

15. Wide eye slits. 

10. Exopbibalmos, 

17. Tacnyeardia. « 

16. High blood pressure. 

10. Vasoconstriction, as seen in 

(a) peripheral anemias, 

(b) iDtermittent claddication, etc. 

20. Belaxation of detrusor of bladder 
(iDcoDtinence). 

21. Urticaria. 


TAGOTON'IC bYMPTOMS AKD SICXS 

1. Mjoms. 

2. Accommodation spasm. 

3. Epiphora. 

4. IlyperhiJrosis. 

5. Frequency of winking. 

0. Salh-ation with constant spitting. 

7. Hyperacidity of stomach contents. 

8. Arrest of secretion of gastric glands 
^ocliylia). 

0. Hy permotihty of stomach and intestines. 

10. Vomiting. 

11. Diarrhea (8 to 10 times daily). 

12. Spasticcolon. 


14. Biliary colic (inhibited by atropine). 

10. Enophthalmos. 

17. Bradycardia. 

18. Low blood pressure. 


20. Follakiuria. 


22. Asthmatic attacks. 

23. E^ophagism. 

24. Mucous colitis (analogue of bronchial 
asthma). 

25. Gastrospasm and pylorospasm. 

27. Dermatographia. 

2%. Outsj.oken status thymicolymphaticns. 

29. Gag_ reflex almost absent. 

30. Eo'inophilia. 

31. Pulsus irregularis respiratorius which 
disappears wtli atropine. 

32. Irregular breathing (disappears with 
atropine). 

33. Clammy bands and feet. 

34. Priapism. 

35. .Aschner’s phenomenon produces slw 

30. After atropine pressure on eyeballs 
produces no slowing of pulse. 

37. IncreascJfattolcrancc. 

38. Increasol carijohjdrate tolerance before 
and after epinephrine administration. 

39. Pilocarpine causes extreme sahi ation. 


25. Atonr of stomach. 

26. Gastroplosis. 

27. No dermatographia. 

2S. Tonsils small and atrophic. 

29. Gag reflex marked. 

30. Eosinopenia. 


32. Tachypnea with dyspnea (notaffected 
by atropine). 

33. Dry hands and feet. 

33. Aschner ’s phenomenon produces no 
change in pulse. 


37. Steatorrhea. 

38. Lowered carbohydrate tolerance before 
and after epinephrine administration 
<i A, epinephrine hyx>er=ensitiiene5s). 

39. Pilocarpine causes no sabyation. 

t 10. Loewi test. 
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vidiiig inndequafe nutrition. There is often gastric achlorhydria. The earli- 
est manifestation of general %'itamia deficiency is delay in dark adaptation of 
vision. The patient looks tired and listless. The skin is scruffy, the gums and 
tongue are sore. Pyorrhea is frequent. Mental eoufusion and forgetfulness 
are evident. Tenderness of the nerve pathways and of the calf muscles, tachy- 
cardia and slight edema are other signs reported. Such is the picture as some 
paint it, but in my experience, the clinician should approach conclusions about 
avitaminosis with the utmost caution. The descent into Avernus is still the 
facile path of amateurs. 

Assessment of Physiologic Status. — In the days of my youth there was a 
thesis which suggested that all persons could be classified on the basis of 
whether their involuntary reactions were dominated by the vagus or the sym- 
pathetic nerves. I set myself the task of learning this thoroughly at the time 
and after twenty-five years of application ofit to clinical medicine. I can say 
with some assurance that I have never found a single instance or situation 
where it was of the slightest use. 

The Grid Techniqxtc of Evaluating Physical Fitness . — Wetzel (J, A. 31. A. 
116? No. 12, 3farch 22, 1911) has developed a method of evaluating physical 
fitness, especially in children, by regular recording of height and weight and 
age.' These are plotted on a grid in which the ordinate represents height and 
ab.sel.ssa represents weight. Age is represented by the oblique progress of the 
measurements across the grid as the weight and height increase. The method 
has proved valuable because it really represents the physical status of the 
child, although only the three simple measurements arc recorded.' A child’s 
proper development depends upon its proper growth and this depends on its 
nutrition, food absorption, and underlying general health. Healthy dovelop- 
mental progress continues in an established channel as if this were a preferred 
path. The grid shows denotations which may lead to investigation which will 
disclose fundamental infectious, metaboHe or endocrine disease. 

6. Constitution. General Bodily Build 

Somatotypes. — 3ran as a si^eeies has phy.sical charnctevistics ivhich you 
and I, being one of the synomosy, mslinetively recognize and classify. From 
the Andaman Islajidcr with his stunted form and intellect, through the Euro- 
pean -with average size and mind, to the 3longoliau giant we say after the 
merest glance — A man. Hut in any group there are variants — the tall, medium, 
and short, the overweight, average, and underweight, the hea\'y-set and slen- 
der. The combination of these characteristics we may call constitution. 

The significance of constitutional types has attracted physicians from the 
very earliest times. Indeed the ancient writers, Hippocrates and Galen, paid 
more attention to it than we do — it was the coniei'stonc of their xjractiee. Thej' 
founded their doctrine of humors on it — there was Iho phlegmatic, sanguine, 
bilious, and melancholic man. And his humor predisposed him — fated him — 
to certain diseases. 

In our time a series of students have been fascinated by this problem — 
Kretschmer, Beau, Goldthwaite, Bauer, 3IiU, Draper, Stockard, Pende, di 
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Giovanni, Graves, Paterson and Skelton, have all contributed philosophies 
along this line. We glance briefly at one or two such classifications. 

Kretschmer (Korperhau u. Earakter. Berlin. 1926) divided mankind 
into two constitutional patterns — the pyknic (iri«ios — compact) and the 
asthenic — lacking force). Later he added a medium athletic type. 

Kretschmer was more interested in the mental and personality types that went 
with these bodily forms than in the physical syndromes. 

Goldthwaite (An jlnatomic and Mechanistic Conception of Disease, Bos- 
ton M. & S. J., 1915) called similar types herbivorons and carnivorous. 

ilill (The Relation of Bodily Habitus to Visceral Form, Tonus and Mo- 
tility, Am. J. Roentgenol., 1917) was content to call them linear and lateral. 
He was the first of the students of the subjects to prove that the form and 
position of various viscera are different in the two forms in life. 

W. H. Sheldon is the last investigator to attack the subject (Sheldon, 
Stevens and Tucker, The Yaritties of Iluman Physique, New York, 1940, Harper 
& Brothers, and Sheldon and Stevens, The Yarieixes of Tcmperaxnent, 1942, 
Harper & Brothers. 

Sheldon and hU co-workers were the first — and herein lies bis most impor* 
taut contribution — to establish external bodily measurements in order to deter> 
mine these types. His predecessors arrived at a kind of temperamental judg* 
ment and labelled them linear and lateral, herbivorous and carnivorous, pyknic 
and asthenic, without any very definite standards (3Ii)ls came closer than the 
others to standards, however). Space will not permit the inclusion of these 
measurements in this work : the interested reader is referred to the original, 
ea^y available literature. 

Sheldon classified mankind into three constitutional types, the ectomorph, 
the mesomorph, and the endomorph, corresponding to the predominance of the 
organs originating from the three germ layers. 

Vario\is components enter into the determination of any individual’s type 
— heredity, sex and the dominance of sexual traits, endocrine activity, and, to 
a much less and more debatable extent, climate, environment and training (as, 
for instance, training influences posture). The last, as I say, are debatable — 
no amount of athletic training will make an ectomorph into a mesomorph, hut 
it may push him into the borderline class. "There’s a divinity that shapes our 
ends, rough-hew them how we «ill.'* 

“ Endomorphxj means relative predominance of soft roundness throughout 
the various regions of the body. When endomorphy is dominant, the digestive 
viscera are massive and tend relatively to dominate the bodily economy. The 
digestive %'iscera are derived principally from the endodermal embryonic layer. 

“Mesomorphy means relative predominance of muscle, bone and connective 
tissue. The mesomorphic physique is normally heavy, harf and rectangular in 
outline. Bone and mnscle are prominent and the skin is made thick by a heavy 
underlying connective tissue. The entire bodily economy is dominated relatively 
by tissues derived from the mcsodennal embryonic lajer. 

‘•EciomorpJiy means relative predominance of linearity and fragility. In 
proportion to his mass the ectomorph has the greatest surface area and hence 
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the relatively greatest sensory exposure to the outside world. Relative to his 
mass he has also the largest brain and central nervous system. In a sense, 
therefore, his bodily economy is relatively dominated by tissues deri^ecl from 
the ectodermal embryonic layer.” (Sheldon, Stevens and Tucker.) 

No one, of course, claims that these categories are rigid — that every 
human being fits neatly into one or the other. There are borderline cases and 
variants, and, indeed, these make up a larger majority than the typical and 
extreme examples. 

What is the clinical siginfieance of these observations ’ Do they help in 
practical diagnosis? Dr. George Draper used to hold a clinic in which he 
started not with the symptoms, but with the patient’s anthtopologic measure- 
ments, and he posed the question not, “What is the disease this patient has?” 
but, “What disease should he have, considering his architecture?” But what 
is possible to a genius like Dr. Draper is not within the compass of ordinary 
men. If I have a patient in whom I have anived at the diagnosis of peptic 
ulcer, do I say, “This man is a mesomorph and mcsomorplis do not have ulcer”? 
No, I am afraid I do not. 

In short, while the whole subject is theoretically interesting, I cannot say 
that I apply it to any extent in practical diagnostic work — at least of organic 
diseases. 

In functional diseases, the neuroses, U Is important to know wliat sort of 
a person the disease has ns well as uhat sort of a disease the person has. Here 
we enter the field of psychosomatic medicine which has been defined as “that 
part of medicine which is concerneil with an appraisal of both the emotional 
and the physical mechanisms involved in the dLseasc processes of the individual 
patient with particular emphasis on the influence that these two factors exert 
on each other and on the individual as a whole.” 

But these considerations arc valuable more for Iherapouties than for diag- 
nosis, and ^\ith therapeutics this treatise docs not deal. Even so, 1 am far from 
convinced that a person’s morphology destines him to certain definite life ac- 
tivities. The endomorph is not necessarily preoccupied all his life with viseero- 
tonic urges, nor the mesomorph with somatoiiic, nor the ectomorph with 
cerebrotonic activities. To lake .some historical illustrations. Browning was a 
mesomorph, yet he wrote as delicate poetrj’ as such ectomorphs as Shelley and 
Tennyson; Franklin Roosevelt was an ectomorph, AVinston Churchill an endo- 
morph, Hitler w.-is an ectomorph, Mussolini a mesomorph, but they carry on 
similar activities with about equal interest and skill: such military command- 
ers as Frederick the Groat and AVellington, both ectomorphs, achieved equal 
strategical succes.s as such a mesomorph as U- S. Grant and such an endomorph 
as R. E. Lee. 

Somato-typing i.s a fascinating bypath of medical science, but do not let 
its study lead you into intellectual quick«ands. 

Constitutional Inadequacy.— AA'hile the study of bodily types is peren- 
nially fascinating, critical review of one’s clinical experience hardly confirms 
the belief that it is of great value in practical diagnosis. Alore valuable is the 
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conception of constitutional inadequacy which is partly based upon bodily 
build, partly on heredity, and partly on physiologic tonus. 

Constitutional inadcgmoj is well defined by its name. It applies to individ- 
uals who are inadequate to the sustsnncd performance of the ordijiarj’ duties of 
life. This inadequacy is constitutional because it is inibeddcd in their bodies 
and pliysiologic responses and not due to cnviiojunent jmr to any experiences, 
although crises may be precipitated by esperienees, ranging from disappoint- 
ment in love or the prospect of extra work to physical trauma. It is not the 
same as neurasthenia, becau.se the conception of neurasthenia was that the 
nerve cells became worn out from too much effort and work; the constitu- 
tionally inadequate person docs not wear himself out with work, because he 
doesn’t do any work; he is born tired. The terms “constitutionally psycho- 
pathic personality, " “asthenia,” “psyehasthenia” have all been pz-oposed for 
this group but in my opuiion no term is so eomprehen.siv’e and specifically de- 
scriptive as constitutional inadequacy. 

They constitute a very important group of patients. In the first place, 
they are the largest group, numerically, of any group of chronic invalids. 
Important also, because they are so generally mi.snndcrstood. The medical 
profession as a whole is uietined to be mechanistic minded: a mechanistic 
explanation of a clinical problem is so much easier to deal with than a psycho- 
logical or personality explanation. So these patients \vonder around from 
clinic to clinic, from specialist to specialist, getting nasal septa straightened, 
spectacles fitted, submitting to laparotomies, colonic fiushiugs, courses of mas- 
sage, electrotherapy, wearing braces, corsets, special shoes and all the abraca- 
dabra of therapeutics. “Commonest among (he diagnoses made nowadays in 
the hope of explaining the sufferings of these people,” writes Alvarez (J. A. 
if. A. 119: No. 10, July 14, 1942), “are colitis, spastic colon, ptosis, pelvic 
disease, adhesions, chronic appendicitis, glandular dysfunction, low blood 
pressure, mild Addison's disease, low blood calcium, Ijrucellosis and chronic 
nervous exhaustion.* I gain the disquieting impre.ssion that we physicians, in 
our desperate efforts to find some one bit of diseased tissue on Avhich to place 
the blame are only grasping at straws. Again and again we pounce hopefully 
on some slight bodily peculiarity and try to correct it, only to realize after a 
fruitless operation or months of ineffectual treatment that we are on the 
wTong track." 

The proper procedure, of course, is to handle them by psychotherapy and 
a sympathetic review of their life history. This is time-consuming and boring 
work, and in most cases as unsuccessful as the mechanistic procedures, but at 
least if you do it you won 't have anything on your conscience. 

The diagnosis usually is easy once you have the condition well focused. 
The bodily build is usually the asthenic, linear, ptotic type with long, thin, 
inadequate muscles, a constitutionally inferior digestive system anatomically, 
low blood pressure, perhaps evidence of childhood tuberculosis, poor posture 
and a sagging spine without the anatomical curves. The history is a long 
recital of frustrations which seem petty to the normal personality. 

*I would add vitamin deficienev and Epondjlttla. I-. C. 
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Diagnostic difficulties come when the picture is iucoinplete, or when it 
occurs in the person of a well-muscled apparently strong mesomatic type of 
individual, or when it occurs as the background of an actual organic illness, 
or in children. The big, strong, adequately nourished man or ^voman may dis- 
close the familiar history of many periods of illness and, as Alvarez says, a 
member of the family may give the hint by saying, ‘‘Dad may look big and 
strong, but let him get a pimple on his nose and he'll be laid up for two 
weeks.” One of these patients may aetnally have a duodenal ulcer, gallstones, 
or arteriosclerosis, but the specter of constitutional inadequacy really domi- 
nates the background of the illness. And remember, the curtain on the tragi- 
comedy goes up in childhood and the poor child has to submit to tonsillec- 
tomies and turbiueetomies and spectacles and heaven knows what else in order 
to carry on the burdens of common school, dancing school, Sunday school, 
violin lessons, eampfii-e activities, boy scouting, and various kinds of youth 
raliie.s. 

The asthenic syndrome, as outlined by Bortz and Pievral* (Ann. Int.-JIcd. 
6 1 No. 3, Sept., 1932), is: 

1. Muscular asthenia— '\yeakncs3 o£ both smooth and striated muscles. 

2. I&tellectual asthenia — prostration under prolonged intellectual concentration. 

3. Emotional tendencies — two types — (a) the cairn, resigned t>-po; (b) disposition to 
^'unnerring,^' Irritabiiity, constant need for change. 

4. Xerrona eymptoms—headache very frequent, dizziness, insotoaia (of a peculiar type — 
goes to sleep readily and %ral.es in three or four tiours and can sleep no more}, 
lumbago, eyestraio. 

5. Visceral asthenia. 

A. Dlgestire symptoms — these are most frequent and prominent. Practically all 
dyspepdes belong to this class. Constipation, anorexia, feeling of hcariness and 
bloating after meals, abdominal pains typical (of organic disease) and atypical, 
mucous colitis, belching and acropbagia, difficulty of swallowing, food Idio- 
syncrasies. 

B. Circulatory asthenia — palpitation, tachycardia, frequent blushing, 

C. Genital asthenia. 

D. Endocrine asthenia. 

6. Subjects are sensitire to the action of dnign. 

n, THE SKIN 

"The skin is the mirror of the system,’' w-as the sage and poetical pro- 
nouncement of Martin Engman. It reflects not only the deep tides of organic 
disease, hut the storms of the soul, the momentary physiologic changes of 
arterial spasm and relaxation. Tire great school of von Hebra founded derma- 
tology on the basis of local pathologj' — on the conception that all sldn lesions 
were confined to the skin alone. IVith the aecuoiulatioa of biochemical and 
biophysical knowledge of the skin’s function, we have come around to the con- 
ception that hardly any disease of the skin is local, nearly all are part of a 
systemic process. 

How much should the internist know about the skin? If the above state- 
ments are true, if the dermatologist is “the internist of the skin,” may we not 

•I have modlBeU this ouUinc somewtiat. C. 
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assume that the internist is “the deiraatologist of the internal organs”? The 
more he knows about the skin the better. It is, however, as we all realize, a 
field in which long practice and expenence -sharpen observation and, if avail- 
able, we should all like to have a deimatolugic consultant. What I really mean 
to ask is: How much on the skin should I put in a book like this? I shall 
content myself with merely mentioning a short-title catalogue of the sugges- 
tions that should rim through the mteraist’s mind when confronted with skin 
lesions in a patient with a general systemic disorder. 

1. Hemorrhages. — 

A. PETECHIAE. — 

Endocarditis . — The small, ))inhcad-sized, dark red, flea-bite spots probably 
represent embolic localizations of bacteria. They occur especially on the hands 
and feet, but may be anjn here— even in the conjunctiva and buccal membrane 
Tliey often go and come in crops. 



Fig. 10.— -Peterhlal hemorrhte* li« subacute bacterial emlocardltls. 


' .l/cJiinffilts.— In mcningococcie meningitis petechiac appear in tlie stage of 
infection. They are much the same in appearance as those of endocarditis, al- 
though in some eases they get as big as a half dollar. They may even go on to 



THE BODY AS A AYUOLE 


191 


gangrene. They are hemorrhagic and cannot be obliterated by pressure. A 
prodromal niaeulopapular rash may precede them. The petechiae appear be- 
fore the end of the first twenty-four hours of infection. The rash is often 
sparse and may be overlooked. The ankles and wrists are the favorite loea- 
tions when the rash is not generalized. The rash reaches its full development 
within a few hours and fades rapidly. The petechiae are from 1 to 3 mm. in 
diameter. The rash is an early .sign and if recognized leads to early and, there- 
fore, effective therapy. Severe generalized headache comes on early, about 
concomitant with the rash. The tuo things together indicate a luinhar punc- 
ture. (See Strong: Recognition of Meningoeoccic rnfections, Am. J. if. Sc. 
20G: 561, Nov., 1943.) 

lleningoeoccemia, independent of meningitis, may run a prolonged {2 to 
11 weeks) fever with a poHuiorphous rash (petechiae, papules, purpura), gen- 
eralized aches and pains, and chills and headache. (Campbell: Am. J. If. Sc. 
206: 566, Nov., 1943.) 

liocky -1/ountnm Spotted Fever. — ^The characteristic petechial eruption firat 
appears on the wrists and ankles twenty-four to forty-eight hours after onset. 
It spreads from the original location in o centripetal fashion over the scalp, 
chest, and abdomen, but is always more marked in the extremities. (Sec Baker: 
Rockj’ Srountaiu Spotted Fever, Ann. Int. Jfed. 17: No. 2, Aug., 1942.) 

Hemorrhagic ov “bJack” smallpox in which the eruption consists of maculo- 
papular spots into which hemorrhage occurs instead of tho familiar vesicles. 
It has a high mortality. 

Measles may also assume a Immorrhagic form, also severe. 

B. PuBPUBS is an extravasation of blood, producing reddish or purplish 
-spots under the skin, usually quite generally distributed (even including the 
buccal mucosa), ordinai-ily of almul the same .size, about that of tho head of a 
tack but sometimes going on to ecchymoscs of some size. 

They are classified as those cases in which the blood platelets are diminished 
(thrombocytopenic purpura), which accounts for the tendency to spontaneous 
hemorrhage; and the cases in which no change in the platelets can be found — 
idiopathic or purpura simplex 

Thrombocytopenic purpura is an acute or chronic or rccurient condition. 
There is always a marked diminution in the blood platelets. No good explana- 
tion of this decrease can be given. In some eases the megakarj'ocytes in the 
marrow are decreased in immbcr. Bleeding time is prolonged. Coagulation 
time is little, if any, prolonged, but the clot does not retract. In the acute 
form not only purpuric spots but also hemorrhages from the nose, mouth, 
uterus, and rectum and into the conjunetivae occur. The ehi'ouie form does 
not necessarily or usually impose itself on the acute form. It is in every way 
milder, so much so that the patient may take no notice of subcutaneous hemor- 
rhages at the site of slight bruises, small crops of purpura, prolonged men- 
struation, recurrent nosebleed, etc. 

In differential diagnosis aplastic anemia, acute Icuccmia, hemophilia and 
bleeding from telangiectasia need cans© no worry because of the characteristic 
blood counts. 
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Idiopathic purpura occurs in two fonos associated with the names of Schon- 
lein (purpura rheumatica) with sudden extravasations into the joints, and of 
Henoch, with hemorrhages in the gastrointestinal tract with hemateinesis and 
melena, more often merely colic, vomiting, or nausea. Henoch’s purpuramimics 
any acute abdominal crisis and the internist and surgeon should be cautious in 
making a diagnosis of acute appendicitis in the presence of a purpuric rash. 



Fif. 11 — PDTpura hemorrhselca. 


C. Spontaneous Sudcutaneous Heuobbhages are frequent manifestations 
in leuceniia. 

Scurvu in the early stage is likely to pioduce ecchj-moses at skin points 
distal to constricting clothing, especially around the hair follicles (piquete 
scorbutique). Later large ccebsmoses appear, especially over the thigh, and 
there may be hemorrhages into the muscle masses or subpcriosteally. 
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D. Drugs. — Hemorrhagic skin lesions, including petechiae and purpura, 
may be caused l)y benzol, copaiba, ergot, bromides, iodides, quinine, antipyrine, 
and salicylates. 

X-ratj irradiation, when severe, will also produce the same lesions. 

2, Capillary Dilatations. — 

The vascular spider, or telangiectasia, of cirrhosis is conveniently classi- 
fied here. Of 63 patients wntb cirrhosis of the liver, Patek, Post, and Victor 
{Am. J. il. Sc. 200 : No. 3, Sept., 1910) found 48 had vascular spiders. Host 
of them were found on the face, occasionally on the arms, fingers, and upper 
trunk. They are not similar to the phlebcctasia around the rib line (see p. 291) 
nor the congenital telangiectasia of Osier (Bull. Johns Hopkins Hosp. 12 : 333, 
1901) which is characterized by a familial tendency, recurrent nosebleeds in 
childhood, occurring less frequently in adult life and development of telangiec- 
tasis and angiomas in middle life which increase in number with the passing 
years. 

A vascular dilatation on the palms of the hands with an erythema not 
fading with elevation of the hand is described in 5 of 20 consecutive patients 
with portal cirrhosis of the liver by Perera (J. A. il. A. 119 ; No. 17, Aug. 22, 
1942). 

3. Oranulomatous Ulcerative Skin Eruptions. — 

A. Due to Blood or Lvmpiutic Disease. — Hodgkin’s disease may present 
erythematoiis skin eruptions as the only sign of the disease. . These are at first 
red, raised, irregular nodules which break down in the center, leaving small 
multiple ulcerations. More common are papules on the trunk or extremities 
which run an indolent course, occasionally undergoing central necrosis. Histo- 
logically, they resemble Hodgkin’s lymph nodes. Pruritus is a regular and 
bitter complaint of the patient with Hodgkin’s disease, whether there be any 
visible eruption to account for it or not. 

Leucemia cutis is, aside from the subcutaneous hemorrhages mentioned 
(see p. 192), a part of lymphatic, not myelogenous leucemia: either an infiltra- 
tion of lymphatic material or an exfoliative dermatitis. Monocytic leucemia 
shows large maeulcs which greatly resembfe secondary syphifides, but m time 
turn a slate blue. 

B. Of Unknown Etiology and Nature. — 

Boeck's sarcoid typically presents nodular grouped superficial subcutaneous 
granulomatous eruptions with a predilection for the face, arms, shoulders, and 
trunk. 

Dmeniinaied lupus eri/thentaiosits (not tuberculous) is a generalized disease 
with skin lesions that occur in about 75 per cent of cases, consisting of an 
erythematous rash on the face and upper chest. The distribution of the rash 
on the face is roughly butterfly-shaped or lupuslike. But lupus is a poor 
name; the lesions do not resemble lupusL The patches are irregular in shape, 
fairly discrete with normal patches of skin between. Essentially the path- 
ologic change is vascular in the capillaries, and in the later stages, spots of 
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telangiectases appear in the midst of the erythema, an evidence of more per- 
manent changes. It is essentially a disease of the capillaries, the most con- 
stant manifestation being a polyaithritis. There is a chronic fever, leucopeuia, 
and inflammatory-like deposits in the serous membranes. Bleeding from the 
nose, gums, and mucous membranes occurs. Splenomegaly is encountered 
It runs a long course, terminating fatally. It affects females from the ages 
of fifteen to thirty preponderantly. Visceral changes consist of adhesive peri- 
carditis, pleuritis, verrucous endocarditis (Libman-Sacks complication), and 
hemorrhagic nephritis. Histologically nearly all the viscera show vascular 
lesions in the finer vessels. (Baehr, Klemperer, and Schifrin: Trans. A. Am. 
Phj’sicians 50: 139, 1935.) 

C. Dur, TO Gexervl Infectioxs. — 

Glanders occurs exclusively in those who handle cattle and horses. The 
disease is communicated only by inoculation and therefore appears on surfaces 
which would come in contact with the infective lesion on the animal, i.e., 
hairds and face. Because of the widespread inspection and eradication of 
animals with the disease it has become vcr>' rare, but there may be a return 
due to war conditions in disrupted countries such as Bussia, China, and Egypt. 
The acute eruption farcy bud is an infiltrating, ulcerating, malignant granu- 
loma w’hich spreads by lymphatic extension as well as by inoculation. It 
usually begins on a finger or back of the hand and is conveyed to the face. 
It particularly has an affinity for the mucous membrane of the nose and a 
generalized respiratory infection is common. 'A chronic form also occurs. The 
final diagnosis is made by agglutination blood tests (1 to 800 is diagnostic), 
complement fixation, and the ■skin leaciioii with mallein. 

Anthrax is another disease that is disappearing, but not so completely as 
glanders (there were 196 cases reported in the United States in 1936-1938). 
A malignant pustule may crop up any time under most remote circumstances: 
everyone will remember the Army epidemic of 1917-1918 from shaving brushes. 
The malignant pustule appears first as a red, raised papule of considerable 
size; constitutional signs are usually marked from the first. The skin lesion 
develops rapidly so that a bulla surrounded by intense edema and induration 
is implanted on the papule. The center slouch-s out, appearing as a dark brown 
or purple eschar surrounded by vesicles and red, hot, or purplfsh inflammatory 
area. Regional glands enlarge and frc<|ucntly suppurate. 

Actinomycosis may come to be recognized in many, if not in most, in- 
stances only when the lesion emerges on to the -skin — in the cervical region 
(lumpy jaw') from the underlying bone and periosteal disease, in the chest 
from the pulmonary disease, in the niidlinc of the neck from verfclwal disease. 
There is marked induration and fixation of the skin with a lesion that finally 
resolves into a discharging ulcer. The ray fungus in the .serous discharge can 
sometimes be distinguished by the eye by its glbtcning refraetile appearance. 
The skin surrounding the nicer is very likely to take on a purplish, serai- 
gangrenous hue. 

BJastomycoiis is only rarely systemic, usually affecting the lungs alone in 
the form of multiple pea-sized abscesses. The sputum shows the blastomyccs. 
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In the systemic form, which is a wasting, progressive disease — the skin mani- 
festations come in crops. "When the diin alone is affected there are chronic, 
progressive granulomata with thick emsts, warty vegetation, and discharging 
^ sinuses. These are usually multiple, spread by auto-inoculation, on the face, 
hands, neck, groin, etc. 

Sporotrichosis usually appears as a string of nodules in the skin and sub- 
cutaneous tis.sues of the hand and arm. Its origin is occupational and trau- 
matic — gardeners, laborers, soil workers. A primary sore on the finger causes 
a lymphangitis. The nodules, whieh are painless, soften and discharge. A 
general disseminated form with symptoms of septicemia is rare. 

Tularemia produces a very similar picture to that of sporotrichosis in its 
usual form. It too is occupational in that it occurs in hunters and those who 
skin and dres.s rabbits and other small animals. Slany of these animals have 
a generalized form of the disease with multiple abscesses in the liver and 
spleen. Infection of a finger leads to an ulcerated primary lesion with sec- 
ondary infection along the lymph nodes. There is also an ocular type, and a 
generalized (tyi)haid) type of the disease. 

Tuberculosis of the shin is not often as.socialed with the general systemic 
form of infection. The dermatologist distinguishes lupus vulgaris, tubercu- 
losis verrucosa, tubereulosls ulcerosa and scrofuloderma (associated with tu- 
berculous lymphadenitis). Associated with systemic infection arc; (1) miliary 
disseminated papnles, (2) the form known as lichen scrofulosus, (3) papulo- 
necrotic, and (i) ro.sacea tiiberculids— all rare. 

Leprosy seldom runs its course without skin manifestations. These, how- 
ever, are so rare in North America and England and so varied in their manifesta- 
tions that I will refer the reader to the accounts in the texts on dermatology. 

Ounuiia of the skin, and the other late manifestations of syphilis called 
rupia, discoid, serpiginous, and nodular, may come on any time, as late as 
twenty years after the secondary eruption. They so often accompany chronic 
general ill health, which may imitate anything with the syphilitic histojy ^yell 
marked, that the internist should always be on the alert for them. In fact, 
of all the fads and phobias which the general internist is likely to employ to 
explain patients «ith clironlc illness— calling them alhrgy, avitaminosis, en- 
docrine or what — the safest is probably to have an obsession about syphilis. 

Skin changes, such as “piebald neck” or leucoderma colH and thin, 
wrinkled, w’et-cigarette-paper scars, suggest late syphilis. 

The commonest sites of the gumma, especially the ulcerative gumma, are 
the lower legs, over the fibula, the outer arms, over the ulna, the face and 
especially over the calvarium, the back, and on the buttock. The commonest 
sites for the nodular (nonulcerative) or rupial syphilid are the face, the fore- 
arm, the back, but no localization is exempt. 

The ten basic plij'sical characteristics of tertiary skin syphilis, as given 
by Stokes, are (1) solitary character, (2) asymmetry. (3) induration, deep 
palpable infiltration, (4) indolence, (5) arciforni configuration, borders form- 
ing segments of circles, (6) sharp margination of lesions, punched out appear- 
ance of ulcers, (7) tisstie destruction and replacement, with or without ulcer- 
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ation, (8) tendency to central or one-sided healing, (9) atrophic, noncoutractilc 
scar formation, (10) peripheral hyperpigmcntation. All, especially (6), (7), 
and (9) are subject to exceptions. 

Differential diagnosis must be made from varicose ulcers, tuberculosis, 
psoriasis, ringworm, sporotrichosis, and leprosy. 

Rheumatic nodules are really subcutaneous, connected with fascia, tendons, 
periosteum, and fixed to the underlying structure. They occur most often in 
children as a complication of endocarditis and severe forms of rheumatic 
infection. The skin is pink or dusky red over them. They are usually not 
tender. Favorite sites are over the shins and in the Achilles tendon, but they 
may appear over the spine and flat bones such as the scapula, parietal, fron- 
tal, and patella. Erythematous rashes, erythema multiforme, also occur in 
rheumatism. 

Erythema nodosum may easily be mistaken for rheumatic nodules. In- 
deed, when they occur in the_ course of rheumatism the differentiation has an 
academic flavor, consisting in the point that erythema nodosum nodules are 
painful. Erythema nodosum consists of discrete, firm, hot, tender conical ele- 
vated nodules, 1 to 5 cm. in diameter and symmetrically distributed. The 
favorite sites are over the shins, much less frequently over the forearms, arms, 
thighs, buttocks, and face. Poppel and Melamed (New England J. Med. 227: 
No. 9, Aug. 27, 1942) found them associated with generalized systemic disease 
in all but 15 per cent of a series studied. The associated diseases in order of 
frequency were respiratory infections, arthralgias, drug ingestion, rheumatic 
heart disease, tuberculosis, and ulcerative colitis. 

D. Dkucs which form granulomatous skin eruptions are the bromides and 
iodides particularly. Arsenic, chloral, and quinine form ulcerations with 
gangrene. 

4. Erythematotis, Macular, Papular, and Pustular Eruptions. — 

A. Dbucs. — “Practically all drugs cause erythematous and urticarial erup- 
tions which may be vascular reactions,” (Andrews.) 

Phenolphthaleiu and pyramidon arc the two commonly used drugs which 
cause large macular spots. 

Pustular eruptions are caused by bromides and iodides. 

Vesicular eruptions are not common from ingested drugs, but frequently 
from contact. 

B. Generalized Ertthema from polycythemia rubra vera is a dark red, 
mixed with a cyanotic color. .It is due to the enormous increase in the cir- 
culating erythrocytes and the increased viscosity of the blood which cause 
engorgement of the capillary vessels. There is also engorgement of the sclerae. 
The face and the fingernails and toenails show the discoloration more than 
other parts of the body. Va.scular accidents which are natural accompam'- 
ments of the disease, with thrombosis and embolism, arterial and venous occlu- 
sions, lead to many diagnostic mistakes. The proctologist (hemorrhoid), the 
orthopedist (arthralgia), the neurologist (hemiplegia), or the gastrologist 
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(gastric hemorrhage) may see the patient first Haden tells of a patient who 
had an amputation of the leg for gangrene and came in to have the other leg 
amputated ( 

C. Infectious Diseases. — ^The eruptions of measles, German measles, scar- 
latina, typhoid fever, typhus fever, smallpox, and chicken pox should he 
familiar to every internist but many anecdotes exist which indicate that they are 
not. During Army service it was a regular thing to have a medical officer 
admit a man to a general ward, who turned out next day to be a folly bloom- 
ing case of smallpox, measles, or scarlatina. 

The prodromal period in all of them is troublesome for the diagnostician, 
and in the case of measles and scarlatina when they occur in adults. I re- 
member an instance when I was serving on the staff of the General Hospital 
in Kansas City. \Vc had quite an active smallpox service, and one of the 
secretarial staff bad been living and sleeping in the contagious ward. One 
morning I ivas asked by the house officer to see her because of an erythematous 
eruption of a nondescript character. I made the most careful examination of 
every inch of her body for a pock. This was on Monday. By Wednesday the 
eruption had gone, she felt well, and asked my permission to visit her family 
over Thanksgiving. She was gone two weeks and during that time she de- 
veloped a complete cffiorescence of smallpox and triumphantly showed me the 
scars when she returned. The emphasis of the story should be put on the fact 
that she was living in the contagious pavilion (1 found out later she had never 
been vaccinated), that I thoroughly suspected something and made a most 
thorough search for it. Top (Handbook of Communicable Diseases, The 0. V. 
Mosby Co., 1941) writes under the heading of smalipox: “Prodromal sjTnptonis 
continue for two to four days. Occasionally a rash appears during this interval, 
which is scarlatinal in character and quite fleeting.” 

Measles . — Classically measles goes through five stages after the incubation 
period — coryza, fever, conjunctivitis, Koplik’s spots, and rash. CJassically, 
these take successively about five days. Note that the rash which the inexperi- 
enced practitioner may expect at beginning actually is the last to appear. 
When the rash appears, the fever usaaUy subsides and the patient feels better. 

The rash appears' first as faint red spots on the face, neck, and behind the 
ears. Later it covers the chest and rest of the body and becomes increasingly 
darker in color and macular and maculopapular. Coalescence of the rash 
appears in some places. By the fifth day from the time of appearance tic 
spots assume a brownish discoloration and then progressively fade. 

I say “classically,” which would obtain 90 to 95 per cent of the time, 
though, of course, the schedule may be broken up. The rash may appear early 
in the midst of the coryzal symptoms. 3Iore usual, especially in adults, is for 
the prodromes to precede the rash by a week or even two weeks. 

German measles has a short prodromal period with far less marked catarrhal 
signs than in measles. The rash may appear on the first day. It appears on the 
face and neck the first day, on the trunk and upper extremities the next. The 
eruption consists of light pink macules which in the second day may appear 
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scarlatinal. Small, shotty lymph nodes behind the ear are particularly helpful 
in diagnosis, although lymphadenopathy occnrs in the neck and occipital areas 

Scarlatina. — The eruption of scarlet fever, according to modem epidemio- 
logic concepts, is a fortuitous circumstance, depending first upon when the 
strain of streptococcus which invades the throat has an crythrogcnic toxin and 
second, on the state of the infected subject’s immunity. “The result in a Dick- 
negative subject — a host with antitoxic immunity — is a local infection corre- 
sponding to sore throat and tonsillitis. A Dick-positive subject, lacking anti- 
toxic immunity, develops the complete syndrome of scarlet fever. Infection 
with a streptococcus unable to generate rash-producing toxins gives only a 
localized throat infection, irrespecti\'e of whether the host has antitoxic im- 
munity or not.” (Gordon: Current Epidemiological Aspects of Scarlet Fc^e^, 
New England J. Med. 221: No. 26, Dec. 28, 1939.) 

Scarlet fever begins abruptly with the four cardinal symptoms of fever, 
headache, vomiting, and sore throat. The tongue is red and the papillae are 
prominent — strawberry tongue. The rash comes on in one to five days, appear- 
ing first on the trunk. The face is flushed, with pallor around the mouth. 
The older epidemiologists look in the axillae in a suspected case. The rash is 
generally erythematous with punctate spots (he size of goose pimples. It fades 
on pressure. Tlie erythema or the punota may, lion ever, appear alone. Peeling 
occurs as early as the fifth day or as late as three weeks. Absence of pceliug 
docs not vitiate the diagnosis. Great variation in .severity of a single ease or 
of an epidemic is a characteristic of .scarlet fever. 

Complications are ficciucnt in scarlet fever, the commonest being lymph- 
adenitis (occasionally .suppurative), otitis media, mastoiditis, albuminuria, 
ne])hro.sis, myocardial weakness, arthritis, and chicken pos. 

Typhoid Fever. — The rose sjKits appear from the .seventh to the tenth day 
on the abdomen and back. TJiey may lx? few in number or conslilafe a veritable 
ra.sh. They disapjicar on pressure. 

Typhus Fever. — The cniplion appears on the third to the seventh day of 
fever, in the foim of round or oval, irregular, pink, erythematous macules on 
the neck, clie.st, abdomen, and exlreniilics, which disappearon pressure. 

Syphilis. — The secondary skin eruptions of syjihilis appear, classically, 
e/gJit weeks after ilte chaiierc, although **this slaleineiit must ho interpreted 
with numerous reservations,” as Stokes saj-s. Constitutional symptoms of gen- 
eralized invasion may be continuous vvith the chancre. 

With the rash there is malaise, headache, alopecia and sore throat, vvith 
mucous patciics in the mouth and vagina. 

The rash i.s macular in over 40 per cent of casc.s, maculopapular in 20 
per cent, follicular (around hair follicles) in 8 per cent, papular in 4 per cent, 
papulopustular in 1 per cent, and mixed in the rest. 

The tendency of distribution is as follows: the macular on the flanks and 
abdomen, shouldci-s, back ami upper arms; papular, the same, vvith predilec- 
tion for face, palms, and soles; pustular, face and scalp ; follicular, back, scalp, 
and extensor surfaces. 
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In configuration secondary syphilis has a marked tendonej* to grouping and 
I'iiig-sliapcd grouping. Induration is a marked fcatme and helps to distinguish 
syphilis from many other skin emptions such as pityriasis rosea, psoriasis, ring- 
worm, erythema multiforijic, and urticaria. Indolence is another characteristic: 
the eiTiptions do not spring suddenly into being, but emerge very gradually, 
persist a few weeks, and fade slowly. 



5. Exfoliations of the Skin.'^ 

Drugz causing exfoliative dermatitis aie arsenic (especially common in anti- 
sj'philitic medication with the arsphenaminos), gold, the sulfonamides, sodium 
thiosulfate, and potassium sulfocyanate. 

Pellagra . — Pellagrous dermatitis is caused by the action of light and theie- 
forc occurs on exposed surfaces. The hands and face, then, are likely to suffer 
most. The effect of light in eoimection with the deficiency disease is in some 
way related to the excretion of porphyrin in the urine and feces. The der- 
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matitis is at first an erythema aecompanied by burning and itching and tliick- 
ening of the skin. After persisting for se\eral weeks or mouths, there is a 
branny desquamation. The affected skin is likely to turn brownish. 

6. Urticaria! wheals occur probably exclusively, as allergic phenomena — 
to serum foreign protein, food to which the individual is sensitized, drugs 
(antipyrine, aspirin, barbital, insulin, luminal, morphine, phenaeetin, salicy- 
lates, tryparsamide), perfumes, clothes, and to unidentified, probably intestine- 
absorbed, toxins. 

Angioneurotic edema was first described by Heinrich Quincke, of Kiel 
(Jlonatsh. f. prakt. Dermat. 1: 129-133, 1882), as "Acute localized edema of 
the skin: 

“The disease manifests itself in the appearance of edematous swellings of 
the skin and subcutaneous tissue in localized .spots from 2 to 10 and even more 
centimeters in diameter. These swellings are most commonly on the buttocks 
and the face, here particularly on the lips and eyelids. . . . The mucous mem- 
branes may at the same time be affected by these swellings, for example, the 
mnila, the entrance to the pharynx and larjux, indeed to such a degree that a 
severe asphyxia appears. Also in the gastric and intestinal mucosa producing 
symptoms. In one case also repeated effusions into the joints. These swell- 
ings appear suddenly, usually in several places at the same time. They reach 
in one to a few hours their maximum and then vanish very quickly after they 
have lasted several hours or a day. \V1iile the eruptions disappear in one 
place, new eruptions may appear at very distant spots, so that the disease in 
this manner may last several days or even weelu. . . . When an individual has 
once had this acute edema it very often comes back in new' attacks, usually 
localized in the same spots. . . . Occasionally a cooling off of the skin, catching 
cold, or a physical strain could be demonstrated as active causative factors. 
The disease appears more often in men than in women. The individuals at- 
tacked are otherwso healthy, some of them are rather irritable. . . . There is a 
similarity to erythema multiforme and also to urticaria. ... It must be con- 
sidered as an angioncurosis.” 

Little has been added to this classic and dear description, except to point 
out the distinction between the hereditary and acquired forms (Dunlap and 
Lemon : Hereditary Form of Angioneurotic Edema, Am. J. il. Sc. 177 : 259, 
1929). The hereditary form is quite likely to terminate fatally with edema of 
the glottis; 21.1 per cent of 170 patients reported by Bullock died in this way. 
Quincke evidently described the acquired form. 

7. Herpetic eruptions, whether the simple herpes of the lip of herpes 
zo.ster, are probably due to a fillrable virus. The pain and association with 
nerve tracts, as well as their appearance, scnc to make them familiar to all 
internists. 

8. Keratoses. — So far as they are due to generalized diseases the keratoses 
are largely manifestations of vitamin deficiency. In vitamin A deficiency there 
are keratotie papules of various sizes distributed over the extremities and 
shoulders. They form in the hair and sebaceous gland follicles as keratotie 
plugs. Varjing grades of severity have been described, the worst being toad 
skin, or pbrynodenna, in which large warty excrescences occur. 
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Another form of vitamin A deficiency manifested in the skin is a dryness 
and roughness upon which localized eruptions later are imposed, described by 
Frazier and Hu who observed it in China. The lesions appear suddenly on a 
localized area — thighs, forearms — then extends to shoulders, abdomen, back, 
and buttocks. Hands and feet are not involved. There is absence of sweating. 
The eruption is distinguished by hyperkeratosis, especially of the hair follicles, 
which are filled with a keratotic plug. These plugs project from the hair 
follicles as horny spines. 

The skin lesions of vitamin A deficiency may long precede the hyper- 
keratinization of the conjunctival and corneal epithelium, resulting in xeroph- 
thalmia and keratomalacia. 

Pellagra produces a dermatitis irhich is essentially keratotic in nature. It 
affects the neck (the pellagra collar), the hands, feet and lower extremities, and 
the face. The face that the exposed, parts of the body are exclusively affected, 
indicates the relation to light sensitivity. This possibly has some relation to 
porphyrin metabolism. 

On the face the eruption produces a very characteristic appearance of the 
nose. There is a dull erythema with scaling so that it looks as if a dull red 
nose had been covered with powder. On the neck, hands, and feet the eruption 
is at first brightly erythematous and ends in a sharp line of demarcation. 
Later there is desquamation. 

9. Generalized Vesicular or Vesiculopustular Eruptions. — 

Drugs.— V esicular eruptions arc not common from ingested drugs, but fre- 
quent from contact. 

Dermatitis Vesemata. — Contact with plants, such as primrose, poison oak, 
poison ivy, poison sumac, gives vesicular eruptions. 

Infectioxs. 

Smallpox . — The prodromes begin abruptly ivith a high temperature, head- 
ache, and joint and muscle aching. Backache may be serere. There is usually 
no characteristic eruption for several days, although there may be a generalized 
erythema. The axillae again should be inspected for the erythema. The typi- 
cal pocks appear first on the face, neck, upper chest or on hands and forearms. 
The distribution is centrifugal (away from the ceiiter) on the exposed surfaces, 
a point in which it differs from chicken pox. The eruption at first consists of 
macules or macnlopapules. These change to vesicles twenty-four to forty- 
eight hours after their first appearance. It is firm and shotty to the touch, 
and soon becomes umbilicated; by the sixth day it is usually pustular. 

Chicken Pox . — Prodromes are short and mild. There is often an erythema- 
tous prodromal rash. Backache may be even more severe than in smallpox. 
The eruption at first takes the form of macules, biit rapidly becomes papules 
and then vesicles. The distribution tends to be centripetal (in the center) on 
the chest and abdomen. The lesions may vary greatly in size and form, hardly 
any two being of the same diameter or shape, an important differential point 
from smallpox where the tendency is for uniformity of size. Chicken pocks 
are usually discrete. 



202 


METHODS OF DIAGXOSIS 


In a group of 625 cases reported by Top {llandbooh of Communicable 
Diseases, The C. V. ilosby Co., 1941), chicken pox was correctly diagnosed in 
90.9 per cent, and smallpox Avas mistaken for chicken pox in 1 6 per cent. Im- 
petigo, scabic-s, and pustular dermatitis Aicre called chicken pox and vice Acisa. 

In adults sca'cig and fatal forms of the disease duo to pneumonia and en- 
cephalitis may occur a.s reported by "Waring, Xeuberger, and fieCAcr (Arch. Int 
Jled. 69: 384, 3Iarch, 1942). 

Herpes zoster constitutes a peculiar form of comi)lication, and it has been 
aulhoritath'cly suggested that it is eaxiscd by tbe same A-inis. 

10. Color Changes of the Skin. 

A. Jauxdice. — See p. 122. 

B, CAnOTIXEMIA, XAXTIIOilATCfelS. — 

Carotinemia is a jellowish discoloration of the skin duo to absorption in 
abnormal amounts of the lipochimne pigments, carotin and xanthophyll. These 
pigments are found in carrot.*?, most green A'cgcfables, squash, skin of oianges, 
milk, and egg yolk. Xanthosis diabetica is a form of carotinemia in AA'hieh the 
discoloration Is deposited In localized plaques. In the mild, and these are by 
far the most frequent, ca.ses of carotinemia the discoloration occurs only on 
the nasolabial folds, on the palms and soles and on the hypcrkcratotle areas 
of the body, and around the sebaceous gland.s. Occasionally the entire skin is 
universally pigmented. The .sclera, hoAA'CA'or, is always clear, an important 
point in differentiating a puzzling case from jaundice. Xor is there ever any 
pruritus aaIiIi carotinemia. 

The blood serum in carotinemia is yellow or oiaugc. To test for carotin 
take 3 c.e. of blood senim, add 3 c.c. of 95 per cent alcohol aiid 3 e.e. of 
petroleum ether and centrifuge the mixture. If carotin is present, it passes 
into the upper layer of tlie petroleum ether, giving it a yelloAV color Bile 
pigments remain in the alcohol. 

Most cases of carotinemia occur in diabetic.*?. This is partly duo to their 
vegetable dietary, but Ilolli and hi*? collcagtics {Effects of Carotene and Vita- 
min A on Patients With l)i.ibctes, J. A. Jf. A. IOC; 197.5, 193G) advance evi- 
dence to show that in diabetes the liver is unable to convert carotene to vita- 
min A in normal amounts. 

Myxedema is another disea.se in AA'hicli carotinemia is frequently reported, 
and it may be that the “muddy” or “.sallow” complexion as classically de- 
scribed has this chemical basis (Escamilla: Carotinemia in Jlyxcdcma, J. Clin. 
Endocrinol. 2: No. 1, Jan., 1942, and Escamilla ct ah: Ann. Int. Med. 9: No. 
3, Sept.. 1933). 

One patient of mine Avas deeply discolored but had no metabolic disease 
of any-kind. He Avas a recluse, dietary faddist avIio had drunk a quart of 
carrot juice a day for three years. 

The diagnosis of carotinemia is of importance in that it may be mistaken 
for jaundice. Boeck and Yatcr (Xanthcniia and Xanthosis: A Clinical Study, 
J. I^b. & Clin. Jled, 14: 1129, 1929) reiwrt six of tAvcIve nondiabetic patients 
Avho had carotinemia and were inA'cstigated under the diagnosis of cholecjstitis. 
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Xanthomatoiis (Hand-SdiuUer-Cbristian’s disease) is a disorder of lipoid 
metabolism (somewhat akin to Ganelier’s and to Niemann-Piek’s disease) oc- 
curring almost exclusively in children. The triad of fundamental signs is: 
(1) defects in the membranous bones^ (2) exoplithalinos, and (3) diabetes 
insipidus. The skin becomes yellowish-brown or .small xanthomatomas (papu- 
lar lesions ^\ith a red border and yellow center) may be scattered over the 
face and trunk. 

C. Cy vxosis. Sec p. 135. 

D. Other Discoeoratio.vs op the Ski.v. 

Methcmoglohinemia and Sulfhemoglahinemia.^'Thc clinical picture is that 
of a person with a “muddy” eomplcxioji (it seldom is cstieme enough to be 
called cyanosis and indeed the color is not c-vactly cyanotic) who thinks this com- 
plexion is due to eoixstipation and who often has or anticipates a headache, also 
ascribed to constipation, and wbo icgnlarly takes a morning dose of bromo- 
seltzer or headache powder to correct these real or anticipated ills. I have 
known patients with such 'a discoloration who made half a dozen or more 
trips from the office to the drug.storc for a glass of bromoseltzcr in the course 
of the morning. 

•The discoloration of the skin in such cases was called rnethemoglobmemia 
until Snapper (Deutsche med. 'Wehn.sehr. 51; 1925) clai-ified the situation by 
showing that the aniline derivative, acelophenetidin, when taken Iiy mouth in 
large amounts, produced a union of sulfur with hemoglobin. Ue postulated 
that the acelophenetidin “sensitized” bomoglobin so that it \you3d combine 
with hydrogen sulfide normally absorbed from (he intestine. Jfcthemoglobin- 
emia can occur from the ingestion of aniline derivatives, but it is very unstable 
in the blood stream and rapidly disappeaj-s: it oeeurs only when very large 
doses are absorbed O' er a short time. Host of the cases of methemoglobinemia 
repoited are really sulfheraoglobineiiiia. The discoloration due to sulfhcmo- 
globinemia disap])ears ^ery slowly after withdrawal of the drug, sometimes 
not for weeks or njonths. This is a pohit in differential diagnosis because 
itietkemoglohitieciiia dtsapiieaiv very rapidly alter mthdrairal The tests for 
these pigments in the blood are spectroscopic. (See llarrop and Waterfield: 
Sulflieinoglobincmia, J. A. M. A. 95, Aug. 30, 1930.) Henderson and Haggard 
(Noxious Gases, Am. Chem. Soe. Honograpbic Series, 1927) state that hydro- 
gen sulfide does 'not combine with oxyhemoglobin, but only with methemo- 
globin. Therefore, the term snlfmethemoglobin is leally preferable to sulf- 
hemoglobin. 

Enterogenous cyanosis is due to the formation of snlfmethemoglobin in 
the intestine, not involving (he use of any of the drugs mentioned above. The 
first case described (Stooke’s) was that of a man, aged 38 years, with a severe 
enteritis. Van den Bergli has described a case in a boy with congenital anal 
stricture. 

Shoe dye i>oisoiit «!7 presents a bright cyanosis and is not at all uncommon. 
Brown or white shoes dyed black with a dye containing nitrobenzene or arilinc 
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are the source of the poisoiiing. If the shoes are worn too soon after the dye 
has been applied, and the feet vrann up and sweat, aniline or nitrobenzene is 
absorbed directly into the blood. Symptoms besides the discoloration are 
vertigo, nausea, vomiting, headache, and weakness. The blood is a dark 
chocolate color. A case has been reported in an infant when the diapers -were 
marked with an aniline ink by a laundiy. Nitrobenzene and aniline poisoning 
are well known in industry. In spite of precautions instituted by health 
boards against shoe dyes of the character described, the condition continues 
to recur and may be very puzzling. (See Muchlberger; Shoe Dye Poisoning, 
J. A. M. A. 84: June 27, 1925.) 

Argyria . — The deposit of silver in the skin produces a bluish metallic dis- 
coloration. During the mid-decades of the nineteenth centuiy silver salts were 
given orally for gastrointestinal and nervous disorders (especially epilepsy), 
but the frequent production of argyria brought this therapy into disfavor. Of 
recent years reports have been made of the production of argyria from instal- 
lation of silver preparations (usually colloidal with a soluble protein base) in 
the nose. The condition, once established, is permanent. (See Berkely: J. 
A. JL A. 102 : No. 3, Jan. 20, 1934. Also very interesting article by Levine and 
Smith : New England J. Sled. 226 : 682, April 23, 1942.) 

Bismuth discoloration of the skin is so rave that only one proved case is 
extensively described in the literature (Lucth, Sutton, ^Ic^Iullen and ^luehle* 
berger: Arch. Int. Med. 57: No, 6, June, 1936). The coloration resembles 
argyria. The subject of the description cited was a male, who for eighteen 
years had taken 20 grams of bismuth subnitrate a day on account of diarrhea 
and digestive disturbances. Ten years after beginning this he suddenly, in 
three days, turned a bluish-black metallic color which has remained the same 
ever since. The conjunctiva were somber gray. He was edentoulous and all 
the buccal and pharyngeal membranes were a deep indigo black. Histologic 
examination of a hiopsied skin specimen showed pigmented granules in the 
subdermal layers, and chemical examination extracted bismuth. 

E. PiGMEXTATiON OF THE Skin. — T he pigmentation of Addison’s disease is 
described on p. 232. 

Hemochromatosis, or bronze diabetes, is a disorder of iron metabolism char- 
acterized by a bronze or bluish-black pigmentation of the skin, and by the 
occurrence of diabetes, cirrhosis of the liver and of the pancreas, and often of 
the endocrine glands. The mechanism is obscure. The skin pigmentation and 
the cirrhoses are due to the deposit, especially of hemosiderin. There is a dis- 
turbance of the intracellular iron metabolism, although the hemoglobin seems 
to escape entirely. There is a marked retention of iron in the body. It occurs 
in middle age, men predominating 30 to 1. Diabetes usually precedes the 
pigmentation by several years. The liver is palpable and tender. The spleen 
is usually palpable. There is a secondary anemia. Genital hypoplasia is 
frequent. The pigmentation is generalized but more on the exposed parts in 
most cases. In the second largest group, there is intense bronzing on the 
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genitals. Occasionally the raucous membranes are affected, the hard palate 
and gums. The discoloration is variable and usually improves as the diabetes 
improves. (See Althausen and Kerr: Endocrinology 17: 621, 1933, and Brett 
and "Wilder : Arch Path. 26 ; 262, 1938.) 

Ochronosis is a disorder of pigment metabolism with the occurrence of a 
bluish discoloration in the cartilages of the ears, the sclera, often but not always, 
the Ups and fingernails, and sometimes, the skin, and in extreme cases the ten- 
dons can be seen through the skin to be greenish or bluish. At autopsy the 
cartilage of larynx, the trachea, bronchi, rib cartilages, and intervertebral 
discs are also pigmented. The pigment is probably a form of melanin. The 
origin may be the use of phenol locally over a prolonged period. Other eases 
occur in association with alkaptonuria. Osteo-arthropathy is a regular accom- 
paniment. (See Oppenlieimer and Kline; Arch. Int. iled, 29: 732, 1922.) 

P. Pallor is a reliable indication of considerable bodily disturbance. When 
actual — that is, when not simply a naturally pa!e*complexion— it always means 
something. The causes are prinmrily circulatory, beinatogenous, infectious, and 
cachectic. 

Coming on acutely, it is most often circulatory in origin— sudden with- 
drau-al of blood from the skin capillaries. Emotional shock, fainting, syncope, 
trauma, surgical shock, anginal attacks, acute heart failure ^Tith or without pul- 
monary edema, onset of chills, bronchial asthma or con'vulsion, into-vication from 
alcohol or other drugs, full dosage of adreualin, oil produce pallor by much the 
same mechanism. The hematogenous cause of acute pallor is hemorrhage, es- 
ternal or internal, of sufficient amount to reduce suddenly the volume of the 
circulating blood. 

Pallor of more or Jess gradual onset: Circulatory causes are cardiac infarc- 
tion, bundle branch block, auriculoveiitricular block, aortic regurgitation, 
aortitis, congestive heart failure, arteriosclerosis, hypotension and hyperten- 
sion in the malignant form or terminal stages. 

Hematogenous causes are anemia of any kind — menorrhagia, metror- 
rhagia, hemolytic agents such as lead, mercury, benzol, radium aud x-ray, 
chronic bleeding from peptic ulcer, hemolytic infections such as malaria, strep- 
tococcus bemolyticus, dibothriocepbalus, etc. 

Lipoid nephrosis should perhaps be separately mentioued. It produces a 
marked pallor which may be said to be partially hematogeJious (the anemia) 
and partially circulatory (the edema) in origin. 

Some infectious are marked by pallor without there being any very 
marked or obvious anemia. Chronic pulmonary tuberculosis, syphilis, chronic 
gonorrhea and subacute bacterial endocarditis, focal infections, emphysema, 
and bronchiectasis are among these. 

Cachexia is an indefinite term which, however, certainly depends mainly 
on pallor (accompanied, of course, by w'asting, wealmess, slow movements, mal- 
nutrition). Carcinoma or any malignant tumor, Hodgkin’s disease, leuccmia, 
nephritis, myxedema, periarteritis nodosa, and many chrome states are examples. 
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G. ^Vj^emic Changes. — 

Chlorosis was called the green sickness, a somewhat poetic hypeibole. The 
patients are not exactly green, but a sort of dirty white. The Dutch painters 
of the “Lovesick Jlaideu’’ series got the color exactly. There is an iron 
deficiency in the blood and this seen through more or less Avell-fatted skin 
gives the color. At least, I know of no other explanation. 

Pernicious anemia gave most often a characteristic light lemon-yellow color 
to the skin by which it was possible for the “pathologist in the street’’ to make 
the diagnosis. The middle-aged patient mth pernicious anemia commonly pre- 
sen-ed his subcutaneous fat intact, and the explanation of the color was usually 
that the skin, made ti-anspai-ent by the “Ihiilness'’ of the blood, allowed the 
color of the fat to sliine through. Haden, however (Principles of Hematology, 
Lea & Febiger, 1939, p. 271), stales: “-Vs a result of this excessive death of 
cells in the marrow, an increased amount of bile pigment is formed. This ac- 
cumulates in the blood plasma to give llie characteristic high ictems index and 
the typical yellow color to the skin or even clinical jaundice,” Some easts 
showed merely pallor, some were bronzed. 

Secondary anemia usually piesents as pallor. 

11. Quality of the Skin.— Whether the skin be smooth or rough, thick or 
thin, or atrophied indicates in a general way the slate of health, the state of 
the nutrition, vitamin intake, se.xualily and age, but specific deductions for 
diagnosis to bo made from such observations arc few. ^lony* of these qualities 
are natural to the ludividual, congenital and not acquired. An example of 
acquired smoothness is hyperthyroidism. FcDagra and other vitamin de- 
ficiencies roughen the skin. Female skin is smoother than male, and any en- 
docrine disturbance which thiows the balance of sexuality one way or the 
other will infiiieiice thi.s quality. The .skin of old age is atrophied. 

Edema op the Subcut.vxeous Tfc>suis. — 

Edema fiuid is plasnialike and aecuinulatcs in the subcutaneous, especially 
areolar, tissues and serous cavities wlion: first, the hydrostatic pressure in the 
capillary bed is increased {circulatory) ; second, there is a change in the plasma 
especially' affecting osmotic pressure (leiial, hepatic, and nutritional); third, 
capillary permeability is increased — mostly localized rather than generalized 
(infiaminatory aitnind local injuries, urticaria, angioneurotic edema); fourth, 
there is lymphatic obstruction (filariasis, elephautiasi.s, llilroy’s diseasc[?]); 
fifth, the blood stream How is slowed. 

Physiologic explanations of the mechaiiLsm of these various forms of 
edema are by no nicaiw entirely satisfying. Common sense tells us that circula- 
tory edema is due to increased venous pressure and that nephritic edema is due 
to chemical changes in the blood with imbalance of osmotic pressure, but when 
physiologic experiments to verify' these assumptions are carried out, the 
resrrits are far from exact or clear. 

In conge.stive heait failure there is a rise in \enous pressure, and also 
decreased muscular activity. This increases the effective filtration pressure 
in the capillaries. In addition, there is found increased permeability of the 
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capillaries to water and colloids and in some cases a fall in effective colloid 
osmotic pressure of the plasma because some protein passes into the tissue 
spaces. All these factors enter into the production of the edema, nhieh is thus 
seen to be a complicated process. (See Smirk: Edema in Congestive Heart 
Failure, Clin. Sc. 2 ; 317, 1936.) 

Nephritic edema with the kidney described as the arteriosclerotic, or the 
chronic glomerulonephritis with hypertension is usually, in my experience, due 
to the heart failure rather than to clsemical and physiochemical blood changes 
resulting from the nephritis. 

Lipoid nephrosis presents the purest picture of edema due to kidney fail- 
ure. One factor is hypoprotejnemia and another is a disturbance in electrolytic 
and water balance between blood and tissues. There is a great reduction of 
serum aihurain, resulting in a disturbance of the serum albumin-globulin ratio. 
Nutritional deficiencies also result in loss of serum protein and this may 
account for the edema present in these states. The composition of tissue fluid 
is kept extraordinarily con.stant in health by variations in kidney function. 
The chief base is sodium which makes up about 140 of the total of 150 mill- 
equivalents per liter. Anything which increases the total amount of sodmm in 
the body tends to edema, and a depletion of sodium to dehydration, but the 
normal kidney adjusts to these changes with great sensitiveness, excreting 
excess sodium in the one case and withholdingsodium in the other. When the 
mechanism breaks down, Iiowcvcr, edema usually results. 

Technical methods fur the identification of edema besides a routine his- 
tory, physical examination, and urinalysis jjiclude determination of the plasma 
protein, specific gravity of the plasma and determination of vetious pressure. 
Determination of the specific gravity of plasma con be made simply by any of 
several techniques which depend on the speed of fall of a drop of plasma 
through fluid of known density. (See Barbour and Hamilton: The Palling 
Drop Slethod for Determining Specific Gravity, J. Biol. Chem. 69; 625, 1926. 
A 10 c. mm. drop of blood is turned as it falls over a distance of 30 cm. through 
a mixture of xylene and bromobenzenc in a tube of exactly 7.50 mm. bore. Its 
falling time is compared with that of a 10 e. mm. drop of standard Iv,,S 04 solu- 
tion of known density. The details arc too complicated for repetition here. 
(See Barbour and Hamilton’s original article.) 

The direct measurement of venous pressure is done bj’ inserting an 18- 
gauge needle in an antecubital vein and connecting it with a manometer filled 
with saline, and relating the height of the saline to the estimated level of the 
right auricle. It is normally 10 cm. (Lyons: Measurement of Venous Pres- 
sure by the Direct Diet hod, Am. Heart J. 16; 675, 1938. See also, Ellis: Causes 
and Treatment of Edema, New Eii^and J. Died. 224; No. 25, June 19, 1941 — 
good bibliography.) * ' 


nt THE ENDOCRINE SYSTEM 

Disturbances of the endocrine glands in most instances affect the body as a 
whole, so it is convenient for the examiner to record his findings in the endo- 
crine system wider this heading in the clinical record. 
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Relative Frequency op Endocrine Disorders 
Reported in GroUman’s jSssenfiaZs of Endocrinology, from statistics fur- 
nished by the Johns Hopkins Hospital (1,599 cases of endocrine disease among 
49,466 patients) ; 


Diabetes S97 

HyperthTToidism 372 

Bypotbyroidisni 114 

Adrenal insuffieieney 61 

Adenoma of the hypophysis 39 

Tetany 32 

Pituitary insufBeiency IS 

Hyperparathyroidism 15 

Hypogonadism, male 12 

Myxedema 12 


Thyroiditis 
Cretinism 
Hyperinsulinism 
Pineal tumor 

Adiposogenital dystrophy 
Granulosa cell of orary 
Precocious puberty, male 
Precocious puberty, female 
Pituitary basophilism 
Hypogonadism, female 


9 

G 


4 

4 

4 

3 


Especial Features of Examination op the Endocrine Ststeu 

Routine examination of a suspected endocrine patient should not be dif- 
ferent in general form from that of any other patient. The endocrine patient 
is entitled to have heart disease, tuberculosis, syphilis, or cirrhosis of the liver 
as much as if he were not also ^'endocrine,” and the physician must be satis* 
ded whether or not any such conditions are in the background. 

In addition to the routine history and physical examination, however, 
there are physical data tvhich the physician must know about the suspected 
endocrine patient and the following brief routine is the minimum which should 
be followed in these cases : 

1. Anthromometry — measurements of height, span, upper and loner body 
segment and weight. 

2. Fat distribution or type of leanness. 

3. Basal metabolism. 

4. Blood sedimentation test. 

5. X-ray bone studies at least of carpus and sella. 

6. Chemical laboratory; Blood cholesterol. Forty-eight-hour creatine ex- 
cretion test. Glucose tolerance test. Blood calcium. 

Disease of the endocrine system manifests itself in some disturbance of 
one or more of the following: 

1. Stature, body proportions, bone growth or bony abnormality. Teeth. 

2. Weight — ^unusual obesity or leanness. 

3. Anomalies of sex. — Heterologous secondary sex characteristics, hirsut- 
ism, gynecomastia, voice pitch, wide pelvis. Menstrual disorders. 

4. Anomalies of intelligence — somnolence, sluggishness. Nervousness, etc. 

5. Eye — exophthalmos, cataract, anomalies of pigmentation. 

6. Skin — pigmentation, sweat and sebaceous glands, keratinization, striae, 

etc. 

7. iluscular disorders — tremor, tetany. 

8. Disturbances of sugar, water, ami salt metabolism. 
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1. Statitre 

The best indication of the atate of skeletal groivth is seen in the carpal 
and tarsal bones as they appear on the x-ray plate. The first center becomes 
visible in the wrist at the age of six months. Between the ages of one and two 
years, two small centers are present, and for each year following a new center 
is added, while the older ceiders gain in size and density. At the age of eight 
years all eight carpal centers can be seen, bat they are undeveloped and do not 
replace the whole cartilaginous structnre. At the age of ten to twelve years 
ossification of the carpal bones is complete. Another guide is the o.s.sification 
of the epiphy.si.s of the ulna at the wrist, which normally aijpeai-s between the 
ages of four and seven yeai-s. (For details see Shelton : J. A. Sf. A. 96 : Xo. 10, 
759, ilarch 7, 1931.) 

Influence of hormones on assificalion.- — The JbjToid ha.s the most inailced 
and constant effect on o.ssification proper. The normal development of ossifica- 
tion is apparently largely controlled by a regular and adequate secretion of 
the thyroid, checked perhaps by the gonad and pituitary secretion. To put it 
another way, if thei-e is a marked incrca.se or decrease of gonadal or pituitary 
secretion this is likely to throw the normal rate of ossification, which is under 
the control of the thyroid, off halanec. That, at least, seems to me the best 
interpretion in the present state of our knowledge. 

The bone age of the hypothyroid child is ueli below its actual age. At 
the age of six years there may be only two carpal centers of ossification. The 
carpal ossification is of unassailable value for diagnosis. The lack of ossifica- 
tion of the epiphyses is the cause of the shortness of the long bones. 

Ossification studies are of primary importance to determine hypothyroid- 
ism in children. As Shelton (op. cU.) says; “Comparatively few hypothyroid 
children present the clinical evidence of cretinism or myxedema unless the 
condition is far advanced. As a consequence, many are considered normal 
until some outspoken evidence of the deficiency is presented in later life. It is 
equally certain that the onset of adolescence (gonadal function) has something 
to do with the cj)iphy.seal closure. In America this occurs in the female be- 
tween the agc.s of twelve and fourteen; and yet a girl who began menstruating 
at ten and one who has not menstruated at sixteen arc frequently considered 
normal.” So, to repeat, the only certain and constant standard which remains 
is the state of ossification. 

Hypergonadism results in pi-enmtnre os-sification of the epiphyseal carti- 
lages and this soon terminates the .skeletal growth, but before ossification is 
complete these children usually attain proportions equal to or 'beyond their 
age- However, they seldom attain adult proimrtions. Bone age, as shown in 
carpal x-rays, is premature — a tbree-year-old child may have the ossification 
of a child of eight or ten yeai-s. Hypergonadism of this type may be associated 
with pituitary or adrenal tumors. 

The measurement of the influence of the pituitary growth hormone is 
determined not by ossification centers, as in the case of the thyioid, but in the 
^fate of closure of the epiphyseal junctiou in the long bones. Astwood (J. 
Endocrinol. 1; 49, June 19, 1939) in animal experiments found that after h.v- 
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pophysectomy in 45-day-old rats, bone growth ceased se%’en days after operation. 
The epiphyses closed soon after hypophj-sectomy, Silberg (Proc. Soc. Exper. 
Biol. & jled. 32: 1423, June, 1935) showed that injections of anterior pituitary 
extract exerted a stimulating effect on the growth of cartilage and bone of grow- 
ing guinea pigs. Histologic studies showed that the various layers of the carti- 
lage cells become hypertrophied and hyperplastic and are subsequently quickly 
calcified and replaced by bone. Tlicse experimental studies are confirmed by 
such reports as that of Traub (Arch. Dis. Childhood 14: 203, Nov., 1939) nho 
found lack of epiphyseal closure and even epiphyseal necrosis with consequent 
unrestrained growth of the long bones in pituitary giantism. 

Inches 



Basic Growth Types. — ^The measurements of the body have a fixed normal 
relationship. In a normal adult the distance from the bottom of the feet to the 
symphysis pubis is the same as the distance from the symphysis to the vertex. 
The length of the span of the outstretched arms from finger tip to finger tip is 
the same as the height from vertex to solo. 

These proportions are the icsult of an intimate balance between the secre- 
tions of the thyroid, the anterior pituitary, and the testes during childhood 
and prematurity. The thyroid secretion controls ossification centers as noted 
above and when its secretion is diminished, growth in general is retarded, but 
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particularly the long bones, so that if before the termination of skeletal growth 
the hypothyroidism exists, the legs and arms are proportionately shorter than 
the trunk. 

The secretion of the anterior pituitary (probably the eosinophile cells 
alone) results in closure of the epiphyseal junction of the long bones. Should 
the sexual hormone of the gonads (stimulated by the gonadotropic hormone of 
the* anterior pituitary) cause early maturity (which can be pretty definitely 
marked in the female by the onset of menstruation) the epiphyses will close 
early, resulting in much the same type of body conformation as the hypothy- 
roid — short legs and arms and long trunic. 

If the sexual hormone of the gonads is deficient or retarded in its action, 
the growth hormone of the anterior pituitary \rill have full play and the 
epiphyseal closures will be delayed, allowing growth of the long bones; the 
bodily proportions ivill therefore be those of eunuchoidism or pituitary giant- 
ism, with the legs and arms proportionately very long and the trunk short. 

The action of the anterior pituitary on growth is qixite definite. If a 
young animal is hypophysectomized, It will immediately stop growing both in 
length of body and in weight. If such an animal be given the extract of the 
"growth-promoting hormone" of the anterior pituitary, normal growth will be 
resumed. If a normal animal be given regular doses of the growth-promoting 
hormone, it will show abnormal increase in growth beyond its litter mates. 
Evans (Growth Hormone of -the Anterior Lobe of the Pituitary Gland, J. A. 
31. A. 117: No. 4, July 2G, 1941) states most emphatically that this growth 
hormone is separate from the target (or tropic) organ hormones; that, in 
other words, it does not accomplish its action by influence on the thyroid, ad- 
renal, testes, ovary, or thymus. The role of the thymus in bone growth is very 
debatable. The thymus has an epithelial origin (from the ventral diverticula 
of the third lateral pharyngeal projections) and may, for this reason, be theo- 
retically assumed to be a gland of internal secretion. Early in postutcrine life, 
however, a widespread lymphocytic infiltration into the parenchyma destroys 
_most of the epithelial cells. The gland is large in childhood, begins an involu- 
tion at about the age of four which is completed or hastened at puberty; thus 
it has been assumed, because these changes correspond to groxvth periods, that 
the thymus has some influence on growth. But late opinion more and more 
inclines to regard this as dubious. Extirpation of the gland- does not lend 
itself readily to clinical interpretation because the extirpation itself is so 
hazardous and destructive, but, for what it is worth, it has been reported that 
the most striking deficiency observed in thymectomized animals has been a 
faulty skeletal development resembling the deformities which occur in rickets. 
Clinically the influence of the thymus on skeletal deformities or growth abnor- 
malities may be disregarded. 

A number of basij growth types have been described, but for practical 
purposes they can be reduced to four; 

1. Normal basic growth * type— span equals height, lower half equals 
upper half. 
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2. Stocky type — hypothyroid or hypergoDad. Span shorter than height, 
lower half less than upper half. In the hypergonacl stocky type sexual nia 
turity is precocious. The females menstruate at ten or eleven years, some- 
times as early as seven and the males have penile development, heavy body 
hair distribution, and voice changes at ten or eleven. 

3. Eunuchoid types. The span xs longer than the height, the lower half 
is longer than the upper half. X-ray plates will show that the epiphyses have 
not united with the shafts of the long bones. This is often seen beautifully 
in the hand, with the epiphyseal disks quiet distinct from the phalanges. Iliis 
is the basic reason for the long, slender fingers of the pituitaiy type. 

There is no fundamental difference between eunuchoidism and pituitary 
giantism so far as growth pattern is concerned. The eunuchoid individual has 
retarded sexual devclopmciit, while the pituitary' giant may be normal sexually. 
Both aie tall, but the pituitary giant in the extreme examples goes on to acrome- 
galic giantism vvith characteristic facial changes. 



The eunuchoid type may be lean or fat. The obese types merge into 
Erohlich’s dystrophia adiposogeiihalis. 

4. Infantilism preserves the normal basic gi-owth pattern of equal span 
and height, lower half and upper half, but cannot be called normal because all 
the measurements are small. There is dwarfism and retarded sexual develop- 
ment of both primary and secoiidaiy sexual clianicters. (See Werner: Basic 
Growth Types, J. Iowa S. 31. Soe. 31 ; 3S1, ilay, 2941.) 

Cretinism should be suspected in the first weeks of life from the general 
bodily appearance, pi-ominent abdomen and pcisistent umbilical hernia. As 
time goes on, skeletal growth is delayed, but by the time that is asceitained it is 
almost too late for therapy. 

llypolhi/roidism in children is a clinical group which takes up a large pai-t 
of the endocrinologist’s time. The bodily changes in frank cretinism and juve- 
nile myxemeda aic so marked as concerns skeletal growth, mental development, 
and changes in the skin, liair, etc., that it is not unnatural that a number of 


THE BODY AS V WHOLE 


213 


minor variations should bo ascribed to minor degrees of hypothyroidism. The 
literature resulting from these speculations is often Inching in critical stand- 
ards. Wlkius and Fleisehinann (The Diagnosis of Hypothyroidism in Child- 
hood, J. A. il. A. 116; No. 22, ilay 31, 1911) have endeavored to analyze a 
group of eases with more critical exc!usivcncs.s than is usually displayed. 
They list the following .signs as possible indications of h 5 'pothyroidism in 
children : 

SleJeton; 

StanteJ height. 

Skeletal proportions infantile— np)>er longer than loner segment — short 
extremitie**. 

Naso-orbital (Seielopment — infantile. 

Osseous development (carpal bones) — retarded. 

I>eiital development — retarded and defective. 

Epiphyseal dysgenesis — frequently present. 

0/Aer itructures! 

Brain developtucnt — retarded. 

Skin — variabie. 

Hair — variable. 

Subcutaneous tissues— variable. 

Fvnctionnt changes; 

Bliysical and mental torpor. 

Peripheral cireulution poor — skin pale, grayl'-li, cool. 

Pulse rate, pulse pres«ure — vlecrea^ed. 

Sueatiag — ranable. 

Constipation. 

Basal metaboiisiu — 33 40 minus. 

Serum cholesterol — high. 

Hypothyroidism is undoiihledly one of the coiuntoncst cainscs of dwarfism. 
Wilkins and Fleischmann found lhaf in a .scries of 64 dwarfs studied by them, 
16 were definitely due to hypothyroidism and all but one responded to thyroid 
therapy. 

Skeletal proportions of flic hypothyroid dwarf .show a relatively long 
trunk and .short extremities. XotmaJly the ratio of the upper .segment at birth 
is 1.7 to 1.0. The lower segment itormally grows faster than the upper. At 
fire years the ratio is 1.2 to 1.0, and at ten or eleven years 1 to 1. JJ^'pothyioid 
dwarfs maintain the infantile proportions into adult life, while other dwarfs 
(except the chondrodysti’ophic) have skeletal proportions approximately nor- 
mal for their chronological age. 

The naso~orhiial configuration of the hjiiotliyroid dwarf gives it a charac- 
teristic expression.- TJje bridge of the nose is wide and flat, making the eyes 
seem wide apart. The nose is short and undeveloped. 

Retardation of osseous development is riiown best in the carpus. Such re- 
tardation is not confined to hypothjToid dwarfa alone : CO per cent of all dvvarfs 
studied by Wilkins and Fleischmann had a delay of two to six yeai-s in appear- 
ance of centers of ossification. 
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Epiphyseal dysgenesis is, according to Wilkins and Fleischmann, the most 
specific of aJl anatomic changes of hypothTroidism. It consists of “a disorder 
of the cartilages of the epiphysis and ronnd bones leading to irregularities in 
their subsequent ossification.” 

“Normally, ossification begins from a single small focus in the center of the 
cartilage and extends peripherally in an orderly manner. If th>Toid deficiency 
exists during the period in which ossification normally occurs, the appearance of 
the deposition of calcium is considerably delayed. ^Vhcn calcification finally 
occurs, it appears as multiple, small, irregular foci scattered over a considerable 
area of the cartilage. These grow larger and coalesce to form a single irregu- 
lar center. According to the stage of the process, the roentgenogram may 
show multiple small centers of osificatioii or a single center which may ap- 
pear either stippled, porous, fluffy, or fragmented. In the head of the femur 
the condition often cannot be differentiated in the roentgenogram from Perthes’ 
disease. The two conditions, however, are entirely unlike in their pathogenesis. 
Perthes’ disease is a destructive process involving an epiphysis which has pre- 
viously been normally formed; in hypothyroidism there is an abnormality in the 
development of the cartilage and its conversion into bone. Although hypothy- 
roid epiphyseal dysgenesis is observed most frequently and is most spectacular 
in the heads of the femurs and the navicular of the tarsus, it involves all the 
endochondral centers in which ossification normally occurs during the period in 
which the deficiency exists. It can be found if roentgenograms are taken fre- 
quently enough to show the earliest appearance of calcification.” 

The development of the Uetk is always retarded in hypothyroid dwarfs. 
The teeth which-do erupt arc especially liable to caries. 

* Basal metabolism is naturally difilcult to obtain in children on account of 
lack of cooperation and can bo checked by the serum cholesterol, which is alwaj-s 
high in hypothyroidism — 230 to 600 mg. compared with a normal range of 100 to 
300 mg. Any concentration above 300 mg. is suggestive of hypothyroidism, pro- 
vided other causes of hypercholesteremia, such as diabetes, nephrosis, and hepatic 
disease, can be ruled out. The blood cholesterol level falls under thyroid treat- 
ment. Creatine excretion is low in hypothyroid children. Normal children, how- 
ever, show considerable variation in creatine excretion, from 0.5 to 8 mg. per 
kilogram of body weight. {See Wilkins, Fleischmann and Block: Studies on 
Hypothyroidism in Children : the Basal HctaboUc Bate, Scrum Cholesterol, and 
Urinary Creatine Before Treatment, J. Clin. Endocrinol. 1: 3, Jan., 1941.) 

Pituitary insufficiency in childhood docs not lead to any retarded or dis- 
proportionate growth of bones, but the bones of the young hypopituitary sub- 
ject are, like its skin and hair, delicate and slender, the finger bones very 
tapering. 

Hyperpituitarism from overgrowth (tumor) and/or oversccretion of the 
cosinophile cells of the anterior lobe result in very marked bony changes. If 
this occurs before skeletal growth is completed, it results in pituitary giantism : 
the length of the upper part of the body is less than the lower and the span is 
greater than the height. If pituitary hypcrfunction occurs after skeletal 
growth is complete, the condition of acromegaly develops with overgrowth of 
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the boQes, particularly of the cranium and supraorbital region, the jaw, and 
the hands and feet. Acromegalic features may superimpose themselves on 
pituitary giantism. 

Acromegaly is an overgrowth of certain parts of the bony shelcton, com- 
ing on in adult life, and due to adenoma or hypersecretion of the eosinophilic 
cells of the anterior pituitary. 

ilarie noted in his original description of acromegaly; headache, pain in 
the back and arms, thirst intense. “The tvhole feet are large, including the 
toes. The chest shou's nothing peculiar, bcyoitd a marked posterior curve in ike 
dorsal region. This, though not angular, is distinctly marked. The hands are 
very large though of regular form. The tongue is enlarged. The face presents 
the appearance of a lengthened ellipse.” 



Fi?. 15. — Acromegaly. Note position In which head Is held, due to marked spinal Involvement 
with kyphosis suid scoliosis. 

In all cases of acromegaly coming to autopsy or operation there was an 
adenoma of the anterior pituitary cells. Forty per cent of all giants are acro- 
megalic. Twenty per cent of acromegalics are over 6 feet tall when the disease 
begins. Pathologically there is a bony overgrowth or tufting at the ends of 
the fingers and toes (acroextremitics, megaly — enlargement). The bones of 
the jaw and face, particularly the supra-orbital prominences, show overgrowth. 
At postmortem all the internal organs are enlarged — universal splanchnomegaly. 
The disease occurs more frequently in women and often follows pregnancy. 
The age of onset is usually from 20 to 30. 

The course of the disease is chronic and slow. There are many remissions 
and exacerbations. It is usually self-limiting and when the growth brealis out 
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of the sella most of the disagreeable symptoms disappear In ilark’s remark- 
able self-record ease the disease began at about the age of thirty and he li^ed 
to be seventy-one. He describes his hlack week, during which he confined him- 
self indoors and snffojed feelings as if his skull were about to split — evidently 
the time the tumor brake from the sella After liiat s\eek his headaches, face- 
aches, and crises disappeared. The tumor in self-limiting cases becomes c\slic 

The diagnosis of aciomegaly will depend upon ; 

1. Gradually increasing size of bands and tcct, necessit<Tfjng new larger 
sizes of gloves and shoes. 

2. Enlargement of the jaw, with malocclusion and requiring dentistry and 
new plate.s. 

3. Enlargeinent of the face (notably the nose and lips), with the develop- 
ment of the characteristic acromegalic facies. 

4. Development of dorsal kyphosis. 

5. Headaches, faceaclies, and mental cri.se.s due to intracranial prcs.suie. 

fi. Local pressme signs of chiasmal, hypothalamic, or temporal lobe com- 

prc.ssion. . 

7. The tongue is enlarged, the skin hypeifrophies and wrinkles, and be- 
comes ridged like a bulldog’s. Perspiratioii is profuse and has a peculiar acrid 
odor, even noticeable by the patient. Hypertrichosis is usual. 

8. The basal metuhoHsm shows an incieasc. There is frequently gly- 
cosuria, resistant to insulin. There is polyuria and Ininger. 

0. ^reuses cease in the female, and libido and pofetifin after a preliminary 
period of activity, arc diminished in the male. 

10. The x-tay film show-s the charaetoristie eluuiges in the terminal pha- 
langes, face, and sella. 

The changes of acromegaly as well as the changes that occur in general 
bodily structure in myxedema may come on s« insidiously that neither the 
patient himself nor the immediate f.imily notiee.s them. This is particularly 
true of myxedema and is undoubtedly largely due to the mental sluggishne.ss 
that is part of the di.sease. In acromegaly the lucntiilitj’ icmains alert. But 
even so the bodily changes may occur without the victim being awaie that 
there i.s any definite disease pioces.s at woik. In thi.s connection every clini- 
cian should read the account of Dr, Leoiiawl Mark — Acromegaly — A Personiil 
Kxpcricnce. The autlior was on (he staff of St. Baitholomcw’s Hospital, London, 
ami fully cognizant of iei>oi(cd rases of acioiuogaly. He recalls that a col- 
league .sent him a leprint of a ease lepoit which he read with not llie faintest 
indication of any application to his own person. He gradually developed the 
large haiuhs and feet; the progimthisra, which required constant changes of 
dental plates in older to accomplish occlusion, all the most typical facial 
eharaeteristies of acromegaly; eye signs, headnebe, faceachc, etc. This went 
on for yeara when it suddenly occuned to him that lie was siiiferiiig from 
acromegaly. It came in a fia-sb as he was walking in the slicot. He went home 
and read the account in Bealby’a P.ithology, which confirmed him. The next 
day he consulted Sir Archibald Garrod, who said, calmly, "I have known that 
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for thirteen years.” Garrod said that he had no idea iJfark was unaware of 
his own condition, and refrained from mentioiiiiiK it, heeause lie thouKJit Jfark 
might he sensitive about it. 

Bone Formation and Destruction. — Bone is made up of orgauie tissue and 
15 to 18 per cent of calcium, which occurs in the form of two salts, calcium 
carbonate and tricaleiinn phosphate. During periods of ossification the car- 
tilage becomes impregnated with these calcium salts; then the cells of the 
deeper layers of the membrane covering the cartilage— perichondrium — give 
off long processe.s to form a meshwork of interlacing fibers. Tbe.se cells are the 
osteoblasts aud are active in organizing the calcium impregnated cartilage into 
bony tissue. Other cells, the osteoclasts, al)sorb calcium and during the period 
of growth their action is constructive in determining the arclnteetuie of the bony 
structure. During adult life those j)rocesscs of building U]) and breaking do\vn 
are constantly going on and in health are kept in balance. Pathologic disturb- 
ance of this balance occurs in rickets, osteomalacia, osteoporosis, aud osteitis 
fibrosa (^and possibly acromegaly and chondrodystrophy could be so classified 
although in neither is disturbance of the balance of bone formation and de- 
struction the primary process). During the active period of the de'Clopment 
of these diseases the excretion of calcium and phosphorus Is abnormal and 
the blood serum uill show a disturbed percentage of calcium, phosphorus, and 
phosphatases. 

In rickets and osteomalacia (which is chemically the same as rickets) the 
inorganic phosphorus of the blood is lower than normal, (he serum calcium is 
normal unless the case is complicated by tetany, and the plasma phosphatase 
is greatly elevated. There is an increase in activity of the osteoblasts because 
of increased stresses and strains, a decrease of irdake of calcium and phos- 
phorus or at least difficulty in absorbing it from the ga.strointestinal tract, and 
while there is an increased deposHioj of osteoid due to the activity of the 
osteoblasts it is inadequately calcified. 

In osteoporosis theie is a decrease in the mass of bone, due to hypopjasia 
of the osteoblasts, somewhat increased excretion of calchun and iihosphorus, 
and normal serum values for ealcimii, phosphorus and i)ho.sphatasc. 

In osteitis fibrosa (due to hyperparathyroidism) there is increase in the 
activity of the osteoclasts, increased calcium and phosphorus in the urine, 
increased resoi-ption of calcium and phosphorus, decreased mass of bone, in- 
creased activity of osteoblasts, because of sti-ess and stravu ; the serum, calcium 
may he plus or minus, the serum phosphoius minus, and the phosphatase 
increased. 

Postm€7istrual osteoporosis, a decalcification of hone in nomen following the 
menopause. There is a piedilcetion for the hones of the spine and pelvis. The 
long hones are involved only in the severest instance.s. The skull Is never in- 
volved. The common clinical forms are: (1) cnishwl lertebrae and, (2) “fish 
spine,” in which the intervertebral disks exi>aml into veitebrae, converting 
them into biconcave disks, and (3) herniation of the intervertebral disks. 

The clinical story keep.s repeating itself: A woman aliout ten years 
after the menopause receives a minor jolt (by going over a hump in an unto- 
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mobile, for instance); she experiences a pain in the back; finally she has a 
roentgen examination which reveals the condition, i.e., a fractured vertebra. 
There is increased excretion of calciam in the urine and many patients have 
urinary calculi. 

In Albright, Smith and Richardson’s series of cases (J. A. M. A. 116: 
2465, May 31, 1941), 40 uere women and 2 were men. Patients over sixty-five 
years of age were excluded because of the possibility of senescence as a factor. 
That the condition is not merely a question of age is disposed of by the exam- 
ples of 10 women in whom osteoporosis occurred after artificial menopause, one 
forty-nine and one forty-two years old. 

T/ie hony changes of hyperparathyii'oidism, “the only known clinical mani- 
festation of oversectetion of the parathyroid hormone” (Hoskins), make up that 
remarkable disease, generalized oslcHis fibrosa cystica (von Recklinghausen’s 
disease). It consists of gradual rarefaction and softening of the bones with 
the development of multiple areas of cystic degeneration. In the terminal 
stage the patient is a bedridden mass of skeletal deformities due to multiple 
spontaneous fractures. Adenoma of the parathyroid cells is the cause in most 
cases although hyperparathyroidism may be caused by a generalized enlarge- 
ment of all the parathyroid glands (Albright, Sulkowiteh and Hloomberg: 
Hyperparathyroidism Due to Idiopathic Hypertrophy of Parathyroid Tissue, 
Arch, Int. Med. 62: 199, 1933). In Albright’s 50 Massachusetts Oeneral Hos- 
pital cases 41 were due to adenoma of a single gland, in 3 cases to two ade- 
nomata, and 6 were due to hypertrophy of all glands. Adenoma which may 
consist of the oxyphil, chief or transitional cells of tlio gland (Warren and 
Morgan: A Histologic Study of Parathyroid Adenoma, Arch. Path. 20: 523, 
1935), is usually confined to one gland aud is palpable. However, considerable 
ingenuity may be required to find the adenomatoiis parathyroid. The surgeon 
may have to split the sternum as the parathyroid may be as low as the lower 
border of the thymus. The parathyroid with adenoma may be imbedded in 
the thyroid. Cochrane (Parathyroid Adenoma. Report of Three Cases, New 
England, J. Med. 224: No. 23, June 5, 1941) believes that resection of the 
adenoma rather than complete removal is the operation of choice (to avoid 
tetany). Removal of the adenoma results in a remarkable reversal of bony 
changes with restoration to practical clinical normal. I have observed but 
one of these cases after operation, but it was one of the most awe-inspiring 
clinical experiences of my life. 

The disease may begin with spontaneous pathologic fractures or with com- 
plaints of rheumatism. As it progresses nearly all the bones become decalei- 
nated and the seat of cystic tumors. Sfrock (New England J. 3fed. 224: No. 
24, June 12, 1941) calls attention to the mouth in hyperparathyroidism, the 
changes consisting in visible or palpable tumors of the jaw, malocclusion or 
distortion of the normal arrangement of the teeth, cystlike cavities of the jaw, 
osteoporosis, closely meshed trabeculae, and absence of the lamina dura. Prog- 
nathism may occur. Remarkable is the statement about one patient that “the 
bones had been so depicted of calcium and phosphorus that it was possible to 
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mold the shape of the jaw by the pressure of one’s fingers, yet there was no 
apparent lack of calcium in the teeth, cl ini cally or by radiogram.” 

jnid degrees of hyperparathyroidism may occur. The milder the disease, 
the less abnormal will be the blood chemistry changes. But since cases with 
slight chemical changes may be fatal, it is important to recognize them. 

Chemical changes precede probably in all eases the bony destruction. In 
hyperparathyroidism there is a high blood calcium,- and high blood phos- 
phatase (which drop after tumor removal). Blood phosphorus findings are 
irregular, usually low. These conditions lead to calcium deposits in the soft 
tissues, particularly kidney stones. The walls of the stomach and intestines 
are infiltrated, possibly accounting for the attacks of vomiting and the con- 
stipation. 

Hyperparathyroidism can occur without bone destruction. Ordinarily 
hyperparathyroidism causes the patient to be in negative calcium balance : if 
so, bone disease develops. But if the patient ingests enough calcium to replace 
that lost in the urine and feces, the balance is not negative and no bone disease 
develops. For all practical purposes, Albright says, this comes doum to 
whether the patient drinks enough milk (Albright and Sulkowitch : Cases of 
a Minimal Degree of Hyperparathyroidism, Am. J. M. Sc. 193: 800, June, 1937). 

Differential diagnosis of osteitis fibrosa cystica must be made from osteO' 
porosis, osteomalacia, Paget’s disease, and multiple myelomata. 

Infantilwn may he due to many causes. Hirschsprung’s disease and con- 
genital heart disease, for instance, are examples of noncudocrine infantilism. 
(Not that infantilism is necessarily ahvays associated ■with either of them.) 
Cretinoid infantilism,’ hypopituitary infantilism, Brissaud’s type of thyroid 
infantilism, and the Lorain-Levi type of infantilism are recognized as much on 
account of their lack of sexual and mental development as by skeletal changes. 
The Lorain-Levi type sometimes responds to pituitary replacement therapy 
and sometimes to thyroid. 

2. Changes in Fat Metabolism— Fatness and Leanness 

The old classification of endogenous obesity and exogenous obesity com- 
pletely satisfies no one. There is no gainsaying such metabolists as Newburgh, 
■who says that all obesity is due lo eating too much, and reduces his patients 
by diet alone. There is also no gainsaying the endocrinologist who says he 
can reduce them faster by the use of endocrine hormones. In 41 of Clean’s 
cases of exogenous obesity the basal metabolism was normal. There is evi- 
dence to show that some cases of exogenous obesity under work produce less 
heat than normal. The fatty acid— glucose ration of 3 to 1 — can be oxidized 
without a ketosis, TThich indicates a metabolic abnormality. 

Endogenoi;s obesity has been divided into the hypothyroid, hypopituitary, 
and hypogonad forms. 

The hypothyroid is described as a general distribution of fat, with perhaps 
certain localized accumulations of fat — a pad in the back over the seventh 
cervical and upper dorsal region, large breasts, large buttocks, and stocky fat 
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legs. These are not frank eases of inyxederaa, the subcutaneous dej>osit being 
fat and not myxomatous tissue. But uiyxcdcma presents tlie same sort of dis- 
tribution of excess ti.ssue. 

There is no good experimental gustifieation for saying that there is a sepa- 
rate type of obesity due to insufficiency of the hypophysis. After ablation of 
the hypophysis, animals become thin, not ohesc. While not any more scientific, 
pci haps, it is probably better to refer to the other great type of endogenous 
oliesity as hypopituitaiy-hypogonad. 

The hypopituitary-hypogonad type of obesity occurs characteristically in 
women and after the menopause. The excess fat is distributed in the trunk 
and upper extremities from the neck to the kiiee.s. particularly about the girdle, 
with a large abdominal apron, small buttocks, tioehaiiterie pads, hanging fat 
on the thighs and upper anus, fat pads over the seventh cervical spine, small 
breasts, small legs, arms, feet and bands, and delicate facial features. 

JIi.XED T\rES. — Thyiopiluitarj- types of obesity occur, pi-odiicing bizaiic 
ctiiicatures of the human fonn. 

Fiohlich’s .syndrome, dystrophia adiposogcuilalia, occuis in adolescent 
hoys and girls, and consists of a general obesity with delayed sexual develop- 
ment. The boys have a characteristic delicate feminine skin, small penis and 
testes, and lack pubic hair. The pelvis is wide. There is a lack of axillary 
hair and beard and a generalized distribution of fat with especial abundance 
or deposits over tlie hips and in the bieasts. The fat is hard and firm. The 
gills have tlie same fat dlsfribufiou and lack of hair development, ulth an 
infantile nteius. Ju both .sexes the mu.seular tonus is low, theie ishypetexten- 
sjbllity of the joints. The liasal metabolism is normal,. the sugar tolerance is 
increased. The mentality is high. Some eases, but those in the great minoiity, 
are associated with craniopharyngiomata. 

Frohlicli, in his original case, note«l: An individual well developed and 
well nourished. Kaptd gain in weight after the eleventh year. The fingers 
thick with the exception of the terminal phalanges. The hands aie plump. 
The osseous system is not invoheil in the increase In size. The most marked 
collections of fat are in the skin of the trunk, especially the abdomen and 
region of the genitalia. The penis, which is otherwise normally developed, i.s 
so hidden between masses of fat that the genitalia apjnoacb the feminine type. 
The testicles are palpable in theuiasse.s of fat and are infantile. Theie aie eol- 
leetions of fat in the region of the nipples. There ai c no hairs in the axill.ie 
and only a few liairs on the genitalia. The hairs on the skull aie hrilfle. short, 
seantv, and sinec the onset of the illness comstautly falling out. Tiic skin i.s 
dry and somewhat harsh. In many places, especially on the trunk, it can be 
lifted in thick folds w ith the fat undeincath. 

Mijx(\Uma jiroduees an cxce.ss deposit of tissue which is not, as the name 
indicates, fat. Boyd {Teithook of Patholony, Lea tS, Fcbiger, 1934) writes. 
“The disease owes its name to a solid pscudncdeina of tiic skin and mucous mcm- 
biaiies caused by infiltiation with a iiiuciiilike substance, so that the tissue ap- 
pcaiN to be myxomatous. It is Ibis infiltration which serves to iron out the 
expressive wrinkles aiul fold.s of the face, so that all the patients have a strong 
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family resemblance.” Tbc* dlstributiou of this tissue is ijartieularly in the 
subcutaneous tissue of the face anU in the hands, arms, and feet, though it may 
be universal. 

The myxedema patient has; 

1. Piiffiiiess of the face and eyelids. 

2. Swelling of the tongue and pharynx, making the speech hoarse, slow, 
and slurred. 

3. Roughness and dryness of the skin, with a tendency to chilly sensations. 

4. Palling out of the hair all over the body, producing areas of alopecia 
(sometimes complete baldness), absence of axillary and pubic hair, and 
“moth eaten” appearance of the eyebrows. 

5. Poor memory and mental sluggishness generally. 





PiF. 16. — Xodular goiter with nUxedeiiia In twins. 

6. Constipation. 

7. Reduction of basal metabolism. 

8. Anemia which may be mistaken for pernicious anemia. 

9. Hypertension and albuminuria, which may deflect the diagnosis from 
the true one. 

10. Jlyxedema heart which may be mistaken for hyijcrtensive heart, 

11. Loss of sexual libido, and cessation of menstruation which may deflect 
the diagnosis to the menopause. 

In the description of his original cases Gull noted : 

“To those about such a patient the whole morbid condition is likely to 
he attributed to indolent habits, and the apparent incapacity for exertion to be 
deemed dependent on mere inertness of the wjJl. There is certainly a degree 
of habitual and mental indifference. 
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“The menses ceased, the patient became insensible and more and more 
^ngnid, the face altered from oval to round, much like the full moon at rising. 
The cheeks tinted of a delicate rose-purple, the cellular tissue under the ejes 
loose and folded. The lips large and of a rose-purple, the alae nasi thick, the 
r^t of the nose depressed. The tongue broad and thick, the voice gutteral. 
The hands peculiarly broad and thick, spadelike, as if the whole texture were 
infiltrated. The integuments of the chest and abdomen also large and fat, 
with slight traces of edema o\er the tibiae, but this not distinct, and pitting 
doubtfully on pressure. Heart's action and sounds normal, pulse 72, breath- 
ing 18.” 

llyxedema constitutes one of the great reproaches of diagnosis. There 
are few important diseases so commonly overlooked by well-qualified physi- 
cians. This in spite of the fact that every textbook of physical diagnosis has 
a photograph of a typical case. And it is the typical case that is missed, not 
the formes frustes. The formes frustes arc easy to diagnose because the diag- 
nostician usually makes them up out of hts imagination as he goes along. But 
curiou.sly when he comes to the real thing he falls down. 


TiS. n.— MTXcCenia. A, lAlure tovutrowil utiA B, losaiWiS rfWt VrtiWfitTA. 

One reason is that the disease is an imitator. The patients are middle- 
aged in most cases and appear to have pernicious anemia or nephritis, and the 
blood and urinalysis confirms this impressiou. Or the hypertension and heart 
findings look like cardiac failure. 

Another reason is that the patients talk slowly and this tires the diag- 
nostician’s patience — it prolongs the time before be can put them under a 
machine which will grind out the diagnosis like a factory. The responses of 
the myxedematous patient are slow and freighted with melancholy. Heaven 
only knows how many of them have gone to an institution with the diagnosis 
of “involutional melancholia’’— and stayed there. 
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Jly friend, Dr. Cyrus Sturgis, Professor of lledicine at tlie University of 
Michigan, tells of a return visit to his home town and hoAV he looked up an 
old friend, a retail merchant. 'When the doctor entered the store, the mer- 
chant slowly got up from his seat in the back and dragged himself to face 
his visitor. Recognition was slow. lie said he had been sick. He had con- 
sulted the physicians at a famous clinic who told him he was jaundiced and 
removed his gall bladder. But he was not getting along any too fast. And, 
as Dr. Sturgis says, a perfectly typical myxedema facies was looking at him. 

For a similar e.vperience of my own sec p. 202. And by all means read 
“A Case of Slyxcdema” (Brush and Cornell: Arch. Int. Med. 11: 530, 1913). 

Plummer (West, J. Surg. 5: 85, Feb., 1942) points out that not all myx- 
edema patients are obese; in 4 out of a series of 200 myxedema patients the 
weight was below the theoretical normal. But, the photographs which he 
presents show fat pads or myxomatous pads in the face, especially under 
the eyes. 

Abnormal leanness, as an endocrine manifestation, is seen in Simmond’s 
disease, or hypophyseal cachexia. It occurs in females preponderantly at the 
ratio of 7 to 4. The typical case is near forty years of age, either in a post- 
parttirient condition or with some pelvic disorder. Pathologically, there is 
gross destruction of the anterior pituitary. Sheehan (Quart. J. Med., New 
Series, 8: No, 32, Oct, 1939), in a series of eases, found that there was a post- 
partum necrosis wliich ho believed occurred at delivery, which is invariably 
complicated by collapse, usually as a result of severe hemorrhage. Some 
eases are caused by sclerosis associated with gonadal dysfunction. In the male, 
tuberculosis, syphilis, and skull fracture have been noted as the starting point 
for symptoms. The outstanding symptoms at onset are marked emaciation, 
cachexia, weakness, premature senility, loss of pubic and axillary hair, amen- 
orrhea, genital atrophy, dry skin, decay of teeth, atrophy of the breasts, and 
subnormal temperature. Appetite disappears and thirst is diminished. Low 
basal metabolic rate, low fasting blood sugar, normal blood, low gastric acidity 
are the laboratory findings. Mental depression is extreme and finally coma 
ends in death. (See Escamilla and Lisser: J. Clin. Endocrinol. 2: No. 2, Feb., 
1942.) 

3. Sexual MamfestaUons of Endocrine Disease 

a. The masculinizing tumors are basophile adenoma of the pituitary (Cush- 
ing’s syndrome), cortical tumor of the adrenal ("syndrome genito-surrenale"), 
arrhenoblastoma of the ovary and "oat cell” tumor of the thymus. All are 
characterized by the rather sudden development of facial and general hirsutism 
and other features of masculinity. 

Cushing’s syndrome was originally ascribed to 6asop/uTe adenoma of ike 
pituitary. The basophile cells were on theoretical grounds supposed to be the 
sex-maturing cells of the pituitary. It was predicted that a young woman of 
twenty who began to have a profuse menstrual flow with obesity and hirsutism 
would show a disturbance of the basophile cells of the pituitary. She died of 
an intercurrent infection aud a small pituitary adenoma, made up of baso- 
phile cells. 



224 


MKTIIODS OP DI\(iNO^Iit 


Ciiihiiig (Icscribeil the Kyiidromc as follows: H) a rapidly developing an<l 
often painful adipo.sify eoutined to face, neck, amJ trunk: (2) a tendency to 
kyphosis, from a softening of the tissues of the spine; (3) sexual dystrophy 
shown by early amenorrhea in the females and impotence in the males; (4) 
hypertrichosis of the face and trunk in all females and preadolescent males: 
and possibly the reverse in adult males; (5) a dusky, or purplish appearance 
of the skin with marked abdominal striae; (6) vascular hypertension: (7) 
tendency to polycythemia; (8) backache, abdominal pains, fatigability, acro- 
cyanosis, ecchymoses, slight exophllialmos. dryness of the skin, polyphagia, 
lioljniria edema of the lower extremities. The adenomas are small and seldom 
produce changes in the sella. 

The eoneeplioii that the syndrome is specific has been criticized on the 
ground that adrenal cortex tumors have been found in apparently tj'pical 
case.s. The influence of the pituitarj' cells on the adrenal cells may account 
for this. Cushing’s syndrome has been described when only adrenal tumor 
was found. But the two syndromes are so similar clinically that it is like the 
obverse end reverse of the same eoiii. 

The adrenogenital sgndrome may be due to tumor or hyperplasia of the 
adrenal cortex. Grollman denies the existenee of estrogenic tumors in the 
cortex, and postulates tiiat all masculinizing tumors arise from special '*andro> 
genie" tissue, functionally distinct from the rest of the cortex. If they occur 
in adult life, the cortical tumors or hypeiplasin predominate in the female and 
result in masculinity: coarse, greasy, acneform skin, marked hirsutism, espe- 
cially on the face, atropliy of the uterus, osaries, and breast.s, and enlargement 
of the clitoris. Gordon Holmes’ patient observed for two 5 ears before opera- 
tion, during which masculinization became c.\treme, reverted completely to 
feminine characteristics two months after operation and remained so for nine 
years. In this syndrome striae of tlic skin of the abdomen similar to Cu.sh- 
ing's disease, develop. 

Arrhcnoblasioniata of the ovary arc rare tumors. About fifty have been 
recorded. They are derived from the primordial testicular cells in the ovarian 
medulla: about 80 per cent are benign. They vary greatly in size, up to large 
cystic masses. They produce masculiiiizalion of the voice, hifsutism, etc. ^fost 
of the symptonns (except the voice changes) regress on .surgical rcmo%’aL 

Oat cell tumors of the thymus are so rare that tliey can be disregarded 
ill practical diagnosis. 

It will be .seen that differential diagnasis of the first three syiidromc.s is 
very difficult. The finding of a tumor in the oiariau or in the kidney region 
may be final. A few other poinf.s may be helpful. In adrenocortical di.sease 
there is a gluco.se tolerance curve of the dialietic type, but it is not much 
inllucnecd by insulin. (The eosinophilic cells of the pituitary apparently se- 
crete a hormone that inhibits insulin — the glycotropic hormone of the pitu- 
itarj'. So apparently do the adrenocortical cells under certain circuin.stances, 
perhaps when influenced by the pituitary.) In Cu.shing’s .syndrome amen- 
orrhea is one of the outstanding syroplomsi. The clitoris is not likely to be 
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enlarged in Cn&hiiig’s disease In f’ushiiig's disease and advenocorfieal cases 
there are high urine ketosteroids, in an henoblastoma low values. Atrophy of 
the breasts has been more often reported with arrhenoblastoina than with 
Cushing’s syndrome. “In Cushing’s dif>ease you never get virilism, rather 
hirsutism, without other evidence of virilism.” (Albright, Fuller: New Eng- 
land J. iled. 221 : 351, Aug. 31, 1939, Ma.ssacinisett.s General Ilo.spital Case 
Records.) 

b. Fenunizing Endocrine Disorders. — Prohtich's syndrome, the most fre- 
quent cause of feminization in the male, has been described :i1jo\c. 

-l/u?nps with destruciive orchitis produces a syndrome that has not been 
very extensively described. The worst results come from the onset of mumps 
in late adolescent life, ages seventeen to twenty-one. Generalized obesity, high 
pitched voice, lack of beard, impotence or sterility, and tendency to fatigue 
and fainting spells are characteristic. I have seen gynecomastia so extreme 
that the man's breasts hung down to his pelvic rim. 

Chortoncpithelionio of the testes is a very malignant tumor, the cells of 
which evidently secrete the hormone of the placenta cells. It produces marked 
gynecomastia. It usually proves fatal within a few months after its first ap- 
pearance. There arc gonadotropic substances in the urine, which give a posi- 
tive Aschheim-^ondek, or Friedman tost. Sometimes the tumors arise extra- 
genitally (Heaney: Extragenital Chorionepithelioma in the Mole, Am. J. Can- 
cer 19:22, 1933). 

ChroMiophohc adenowia is the most frequent pituitary tumor. The chromo- 
plate cells have no known function. The tumor grows at such a rapid rate 
that it compresses or destroys the other pituitary cells, cau.sing s>’mptoias of 
hypopituitarism. The most serioms effects of the tumor are local with com- 
pression of the optic chiasma. Headache and other compression symptoms 
occur, but the great danger of these tumors is that the diagnosis will not be 
made and the tumor removed before blindness occurs. 

Chroniophohe adenovia occurs about equally in the sexes and usually be- 
tH'ceu the ages of twenty and fifty. S/nggtshness, se/jsitivify to cold, atrophy 
of the skin, and fatigability are symptoms that may readily go disregarded. 
In the male the hair on the face becomes scant, and slmving is infrequently 
required. The pubic hair shows a female distribution. An adiposity of the 
feminine type appears. There is loss of libido, hlenstruation eease.s in the 
female. Temperature, pulse, and basal metabolism are subnormal. 

Vines and co-workers have advanced a theory of an adreno-genital syn- 
drome which postulates that the adrenal cortex is “a potentially bisexual 
accessoiy sex gland, largely controlled by the pituitary and capable of secret- 
ing simultaneously androgen-s or estrogens, the one or the other being in 
excess.” (Vines et al: The Adrenal Cortex and IntersexnaUiy, London, 1938, 
Chapman & Hall.) 

‘ c. Sexual Precocity. — A rare ieratomafous tumor of the pineal gland is 
a.s.soeiated with .sexual precocity in boj's. Hoerax (Ai’cb. Neni'ol. and Psyebiat. 
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35 : 215, 193G) was able to collect only 25 recorded in the literature up to 1936. 
It occurs exclusively in males and results in true precocity with a large penis, 
well-developed testes, signs of sexual function, such as erections, emissions, 
and interest in the opposite sex. The ages of the patients have been from 
eighteen months to five years. At five years, the subjects may grow in height 
with adult body configuration and hair distribution. The tumor, besides the 
constitutional effects, produces local pressure symptoms with eye siens of loss 
of pupillary reaction to both light and accommodation and an inability to 
move the eyes upward, doumvard, or laterally: occlusion of the aqueduct of 
Sylvius and pressure on the vein of Galen may give hydrocephalus, headaches, 
and somnolence. Pressure on the cerebellum may lead to suspicion of an intra- 
ccrebellar tumor. 

It is not considered that the signs of sexual precocity are due to abnormal 
secretion of the gland so much as to involvement of nerve centers udiicli in- 
iluence the sexual organs. To support this view Saar has reported precocity 
in glioma (Pubertas Praecox be! Oliom des Zwischenhirnes, Frankfurt, Ztschr. 
f. Path. 50: 541, 1937), Furthermore, it is well known that tumors of the 
pineal (pincaloma) may occur without producing precocity. 

The status of the pineal gland as an endocrine organ is in debate. In man 
it has three stages of development: the first up to the sixth month of fetal 
life; second, the period of progressive development up to the seventh year; 
after that the third stage is a period of involution— in which stage the epi* 
thelial cells largely disappear and may be replaced by “brain .sand.” The 
idea was advanced that it corresponded to the third eye in certain species of 
i-cpliles, but this has been superseded foUowuig the researches of Tilncy and 
Warren, who showed that it is not a vestige but truly epithelial and glandular. 
It i.s probably the parapincal which evolves into the parietal eye in the reptiles. 
(See article by Tilney on Pineal Gland, in Cowdry's Cystology— Paul B. Ilocbcr, 
1928.) The functions of this epithelial sfnicture, whether endocrine or other- 
wise, are still undetermined. (See Davis and ilartin: The Results of Experi- 
mental Removal of the Pineal Gland in Young llammals. Arch. Neurol, and 
Psychiat. 43: 23-45, 1940.) 

In the course of treating young boys for undesconded testes with gonado- 
tropin striking increase in the growth of the penis and growth of pubic hair 
has been observed. 

PrccocUrj in the femah occurs in rare cases when the ovaries mature in 
early childhood. There is mcnslniation as c.aily as five years, growth of the 
mammary glands, axillaiy and pubic hair, and ovulation. (See GroUman: Es- 
sentials of Endocrinologv, Philadelphia, 1941, J. B. Lippincolt Co., p. 420.) 

Pohjostoiic fibrous dysphasia is characterized by precocious puberty (par- 
ticularly in females), symmetrical lesions of the bones, and dystrophic changes in 
the skin. (Albright, Scoville and Sulkowitch: Endocrinology 22: 411, 1938.) 

Adrenal virilism, pubcrla precox of the adrenogenital syndrome, affects 
males most markedly, emphasizing aU the masculine secretory elements of the 
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adrenal cortex. Hosliin thinks that the case of Craterus, brother of Antigonus 
in classical antiquity is an example: “The subject was an infant, a young man, 
a mature man, an old i 2 ian, ^ras married and begot children, and all in the 
space of seven years.” The youngest case recorded is that of Poster. Up to 
six months development had been normal, but at the age of one year extreme 
virilism was marked. The penis had enlarged, the prostate bad reached the 
size of a walnut, and emissions were constant. Pubic hair had developed, 
’there was acne on the face. The voice was deep pitched. The bony develop- 
ment was far ahead of the chronologic age. At the chronologic age of one, 
his dental age was three, his bone age five years, and his sexual age eighteen 
years. The testes were not larger than his age. A tumor the size of a golf 
ball was found above the right kidney at exploratory operation. Its removal 
was postponed and at the second operation the patient died. 

In females the adrenogenital syndrome before puberty produces a combi- 
nation of accentuated female and male characteristics. There is precocious 
menstruation, premature groirth, and possibly later face hair growth and en- 
largement of the clitoris. 

d. Eunuchism and Eunuchoidism.— Castration in the male is a rare event 
in moderu civilized communities; it is usually the result of accident or au act 
of revenge. Before puberty atrophy of the testes may result from mumps. 
A religious sect, the Skapts, in Rumania, who perform castration as part of 
their ritual, have been studied. (Koch: Ueber die liussisch-Runianisclie KasU 
ratenseJete, der Sicapzen, Jena, 1921, G. Pischer.) From this study we have the 
only facts concerning the resxvUs of castration, recorded by modem endocrin- 
ologic methods. 

Castration before puberty produces an e.\ccssive growth of the long boues, 
with a lad: of proportion between the length of the trunk and the extremities 
which are longer than normal. The pelvis is female. The skull is acromegalic. 
There is persistence of the epiphyseal synarthroses beyond the normal age. 
The larynx is small, the voice feminine. The pubic hair is of the female type, 
and the hair on the face is scanty. The mammary glands are of the enlarged 
virginal type. The subjects are shy, effeminate, and lUgh strung. Obesity, 
the popular form of represc/itation of the eunuch in pictorial art, is more 
likely than not to be conspicuous by its absence. 

Castration after the development of mature adult life makes very little 
somatic and usually, except for fertility, very little sexual change. All the 
adult castrates I have seen— one had chopped off his testicles after the birth 
of his ninth child, and one had invaded the domestic sanctity of a policeman's 
home — have retained their masculine characters, and their virtuosity at sexual 
intercourse was a subject of boastfulness. 

Female castrates before puberty have not, so far as I can find, been studied. 
After puberty cases \ised to be found more commonly than they are now (in 
the great days of gjTiecology, the heyday of ovariectomy), and I have kno^\^l 
a good many in my time. If the tubes are left intact they usually menstruate, 
at least for a time after operation. There is never any discernible change in 
secondary sexual characteristics nor in libido. 
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The gonads stem to exert an anti'honnoiie effect on the growth secrefiini 
of the anterior pituitary, at least to judge by clinical observations (See \(>n 
Drigal.ski, Wolf, and Diethelui: Rtgressh e Skeletver aiidorungen bei hypopliy- 
sarcii Hoehwuehs, Klin. Wehiisehr. 16 : 628, 1937.) The giganliMii of the 
eiimich is a case in point. There is an iiii|>ortant clinical class of patient.s. if 
nc may consider importance to be measured l>y the number of patients and 
the frefjuency with which they consult the clinician, of young people, espe- 
cially girls, who grow too fast In the families of the proletariat this doe.s not 
cause so much eoneeni but among the nobility and gentry, saturated as they 
are of late with the golden-voiced popular literature of endocrinology, a girl 
who reaches five feet eight and then goes on giowing causes some concern. 
In these gitl.s eiidocrinodogist.s have found that if they can get them to men- 
struate. growth will cease. The best picparation for this is probably sfil- 
bestrol (von Ilaaiti, irammcl, Hardin, and Schociie: Clinical Studios on Stillies- 
frol, J. A. if. A. 115: 2226, Dee. 28, 1940). In the male this effect has been 
<luplicated in the case of Currier. Fi-antz, and Vandcr Ifeer (J. A.il. A. 117: 
Xo. 7, Aug. 16. 1941) a boy of 11 >cars, .I feet llVl inches tall, whose growth 
was practically sloi'pwl over a j>eri«Hl of Ivvo years vviih Icsiostcroiie propionate. 

KuHMc/ioWfvm. — Ciypiorchidisiu iejnx*'cnts a common tjpe of partial 
eunuchism. The testes can develop noiiiially only in the scrotum. With cr,vi>. 
torchidisui the secondary sexual characters usually develop noimally, but the 
lieiiiM i't .small. In mature life they are impotent and sterile. When tlic sec- 
ondary sex chiuacterx fail to develop imi-nially, a cunucli-llke type of skeletal 
grow th occurs. Jfaiiy cases are helped by testosterone propionate. 

,Vumps with (h< comfilication of orchUU often produces a eumichuid type 
of individual. Whether cumichoM characters develop depends, of course, on 
how* much destruction of testicular li.s.sue Ihc orchitis iirotluces. Careful en- 
docrine study of thi.s giouj) of eases has never, .so far as I know, been made. 

I know, for in.stance. of no clinical e.vperimen(.s to treat them with tfsloslenme 
or other hormones. I have seen and examined a number of eases, but have 
never had the opiioitunily of making a c.nroful clinical .study of them. They 
present most puzzling idiy.sieal character.. In general tlie.v resemble Kroli- 
lich’.s syndrome — obese feminine body. And here is the first puzzling feature, 
because we recognize not obesity but Jeaiuusss an the eharaeteristie of the 
eunuch. These indivi<hi.'vls look like the eunuchs of imaginative literature and 
art. They have decided sexoiidary sexual characters— high-jjitchcd voice.s. 
mincing walk, feminine inlctc.stv, scanty facial and body hair. One. /js I have 
nole<l almve, had the most cxi:ggeratcd gyneconustia I have ever seen. 

Tlic problem is whether these signs aie due to lack of to.sticiilnr internal 
function or whether there is an associated destruction of cells in the hypo- 
Ihalamiis with adrcual-cortie.jl degrncralioii. 

e. Menstrual Disorders of Endocrine Origin.— Segal, Steinberg, .Schedifcr, 
Colton and Pastor (Am. J. Obst. & Gjtuc. 41: 979, Juno, 1041) in a .soric.s of 
12.7 patients found the 'mcitlence of menstnial disonlcrs due to certain endo- 
crinopalhies as show n in the acvompaiiying lablt v 
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iKanEXcE 0? JfEXSTRTTAL DlSOEPEEa 


DISOSOER 

KUMBZZ 1 

OF 

CASES 1 

RELATIVE 
ISCIOEXCE 1 

(%) 

INCroEXCE IX 
PATIEXTS 
(%) 

Dpmenorxliea 


30.0 

52.0 

Oligomenorrhea 

44 

20.0 

35.0 

Hj-pomenorrhea 

33 

15.0 

25.0 

Premenstrual tension 

24 

11.2 

19.2 

Amenorrhea 

3.0 

S.0 

35.2 

Slenorrhagia 

11 

5.3 

8.8 

Hypermenorrhea 

10 

4.7 

8.0 

Polymenorrhea 

. 6 

2.9 

4.8 

Metrorrhagia 

1 

2.0 

3.6 

Total 

215 

100.0 

169.6 


IN'CIPENCE Ok £^DOCBI^OPATilY 



XVllBEB 1 

RELAnVB 1 

I.VCIDEX'CE IX' 


Ok 

IXCIDEXCE ' 

PATIEXTS 

SIAOXOSIS 

CASES 

(%) 

m 


Hypopituitaxy 

Hypogonad 

Hypothyroid 

Hj perpituitary 

Hyperthyroid 

Hnoadrenia 

VirilUm 


43.8 

23.1 

22.5 


58.3 

30.8 

30.0 


Total 


Endoei'ino therapy produced iinprovcment in over 50 per cent of tlio pa* 
tieiits treated. 

Menstruation begins most frequently, according to a large group of sta- 
tistics, at thirteen years (Engle and Shelesnyak: Human Biology, 1934). Five 
to ten per cent of normal individuals begin to menstruate between eleven and 
twelve years of age. Five per cent of normal girls begin to menstruate at 
fifteen or sixteen years of age. Delay to sixteen or even to twenty years is 
compatible with childbearing. The unique but authenticated case of the 
PerusTan girl, Lina IMediiia (Lozada: La Reforina ifedica — 306, Hay, 1939), 
who nienstruated aC semi months and gave hfrfh to a dfa pound hoy by 
caesarean section at five and one-half years of age, shows what is possible at 
the other end of the scale. The normal range of onset of menstruation is, 
therefore, betw eeii eleven and sixteen years of age. 

With the e.stablishmeiit of the raenarehe there is a gradual development 
of the genitalia, but the complete physiologic changes may require tea years. 
Before the establishment of the menarche, however, the early changes of 
puberty are initiated by the pituitary with the beginning of secondary sex 
characters in the breast, increase in the size of the follicles of the ovary, and 
increase of estrogens in the urine. 

Ovulation is not a necessary part of menstruation. The first menstrual 
discharges are often anovulatory. In adult women who become obese with an 
accompanying cessation of menses, pregnancy may occur when no mensUual dis- 
charge has appeared for a year or more. • 
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Normally o\'ulation occurs on the twelfth day after the previous menstrual 
discharge. During the ripening of the OA'um the endometrium is stimulated 
to growth by the secretion from the follicular cells, e$trogen. ^Vfter the dis- 
charge of the ovary the cells of the corpus luteum secrete progestin which 
causes the proliferative endometrium to grow, with the formation of decidual 
cells. If fertilization of the ovum occurs, the cells of the corpus luteum of 
pregnancy and the placenta produce estrogens, progestins, and the gonado- 
tropic hormone which inhibits ovulation and presides over the other functions 
of pregnancy. 

The stage and state of menstruation are reflected in the vaginal epithelium 
and can be determined by the vaginal smear method of Papanicolaou (Am. J. 
Anat. 52: 519, 1933). The findings at the time of ovulation consist of epi- 
thelial cells, the disappearance of polymorphonuclear leucocytes, and the pres- 
ence of mucus. In primary amenorrhea the epithelial cells are atrophic and 
there is an abundance of leucocytes. 

Amenorrhea . — Amenorrhea is divided into primary and secondary. Pri- 
mary amenorrhea is lack of menstruation at a time of life when it is to be 
expected. Secondary amenorrhea is cessation of the menses after establish- 
ment of the menarchc. There are few physical or laboratory signs accompany- 
ing cither of these states which help the clinician determine whether they are 
caused by ovarian, pituitary, or thyroid imsufflciency. The use of therapy 
alone and the intcri^relation of its results arc the only indications of diagnosis, 
and that is a speculative broken reed. In primary amenorrhea if there is 
accompanying dwarfism, the pituitary is implicated. Secondary amenorrhea 
may occur in emotional upsets, malnutrition, obesity, and hypothyroidism as 
well as ovarian deficiency. 

Functional uterine hleeding is equally obscure so far as diagnostic con- 
clusions are concerned. It is a common condition and has considerable im- 
portance diagnostic.nny in that the clinician can often prevent unnecessary 
operations and radiation therapy. 

f. The "Seabrigbt-Bantam” syndrome consists in failure of an end organ 
to respond to a hormone, even though the hormone is produced in good quan- 
tity. It derives its name from the fact that the male Scabright bantam has 
female feathering, although there is no ahnonnaWty in the internal secretion 
of the testis. The difficulty lies in the rcspon.se, or lack of response, of the 
end organ. Another example is the absence of beard in the American Indian. 
Examples in clinical practice are; (1) patients with low basal metabolic rates, 
but no hypothyroidism; the response to thyroid medication is poor, requiring 
large amounts to obtain rcsxilts; (2) pseudohypoparathyroidism— patients with 
normal parathyroids and presumably normal secretion with a low blood cal- 
cium which does not rise with adminUtratioii of parathyroid extract. One of 
Albright’s patients had epilcptic-likc seizures. There is a characteristic 
phj-siognoray consisting of a round face and a thick-set figure. The hand is 
spadelike and shows the index finger longer than the others. (Albright, 
Burnett, Smith, and Pareon; Endocrinology 30: 922, June, 1942.) 
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4. Anomalies of Intelligence 

Anomalies of intelligence are discussed in various other sections of the book. 

5. Eye Changes in Endocrine Disorders 

Exophthalmos and the eye signs of hyperthyroidism are discussed in the 
section on the pliysical e-vamiiiation of the eyes (p. 259). 

The tonus of the vegetatwe nervous system may be under the control of the 
endocrine glands. This is often reflected in the state of the eyes, Goldzieher 
(PracftcaZ Endocrinology, D. Appleton-Ccntury Co., 1935) gives a useful table 
of the eye signs in imbalance of the vegetative ncrv'ous system. 


RTRrCTVRB 

IliitiBMititMWtil 

PAftASVStPATJIETIC STilf UtAnOV 
{SVUPATHETIC rJ:LAXATTO*J| 

I3pperli<l 

ConjuscliTa 

Cornea 

Pupil 

Palpebral fssure 
Laeriisal gland 
Position of globe 
Tension 

detracted, lagging 

Vessels constricted 

Corapticatory only 

Dilated 

Widened 

Increased lacrimatioa 
Proptos^ (exopbtbalioos) 
Hvpertcnsion 

Ptosed, puffy 

Vessels dilated, edema 

Dy st ropKic changes 

Contracted 

Narrowed 

Decreased lacrimatioa 
detracted (enophthalmos) 
Hypotension 


Eye signs and symptoms may occur from pressure on the optic cliiasm, 
in cases of pituitary tumor, particularly the craniopharyngiomata. The nature 
of the changes will, of course, depend on the location of the pressure, but the 
rule is an hemianopsia, unilateral or homonymous, particularly temporal blind- 
ness; limitation of vision suggests pituitary tumor more than anything else. 
Optic atrophy on one or both sides, temporal pallor, bilateral papilledema are 
found by ophthalmoscope, and headache, vomiting, deafness, facial twitching, 
facial paralysis, syncopal attacks have been observed to accompany them. 
(See Engelbach: Pituitary Tumor, JI. Clin. North America 7; No. 5, and de 
Schweinitz: J.A.1I. A. 81: No. 21, Nov. 24, 1923; and LiUie: J.A.H.A. 81: 
No. 21, Nov. 24, 1923.) 

Cornea and Conjunctiva. — Keratoconus, a thinning out and weakening of 
the corneal stroma, mth a bulging forward and rupture of Descemet’s and 
Bo^vman's membranes, is associated with pituitary adiposogenital dystrophy. 

Keratitis is described as due to endocrine dystrophies such as myxedema and 
hypo-ovarian conditions. 

Follicular conjunctivitis is described as part of the menopause, or in men 
after gonadal activity is over. 

Cataract, or at least cloudiness of the lens, is described in tetany and after 
thyroidectomy, apparently when parathyroid tissue was also removed. Cata- 
ract occurs in about 5 per cent of diabetes mellUus cases, but is really, in most 
instances, simply a senile or degenerative cataract. Diabetes probably aggra- 
vates the tendency to cataract development, as it aggravates arteriosclerosis 
and angina. 

Glaucoma is aggravated or an attack precipitated by a hyperthjroid state 
or by the climacteric in male and female. 
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6. Skin in Endocrine disorders 

The iiutritiou of the skin is noticcatily affected in many endocrine dis- 
orders; the coarse, dry skin and coarse hair of in>’xedenia, the moist, soft skin 
of exophthalmic goiter, the fine lanugo hair and delieatc thin skin of dystrophia 
adiposogcnifalis, etc. 

The striae, particularly on the skin of the abdomen, in Cushing’s syn- 
drome (basophile adenoma of the pituitary) are notable in all the classic photo- 
graphic illustrations of the condition. 

Pigmentation of the skin and mucous membranes is the outstanding sign 
of Addison’s disease. Thomas Addison, iti the original and very mixed-up 
account of the disease which licars his name (hi the first part of the paper he 
described pernicious anemia, hut failed to identify the gastric atrophy at 
autopsy), emphasizes the prolonged and insidious onset, the "anemia, general 
languor and debility, remarkable feebleness of the heart’s action, irritability 
of the stomach and peculiar change of color of the skin occurring in connec- 
tion with a diseased appearance of the supra-renal capsules." He also men- 
tioned the pcaily uliitci of the eyes and the extreme wasting of the body— 
"without, however, presenting the drj’ and shrhellcd skin usually attendant 
on protracted malignant disease." This property of the skin in Addison’s 
disea.se. fitting "snugly despite the weight loss," results in underestimation 
or misinterpretation of the eiuaciation on the part of clinicians, according to 
Rowntrcc. Addison also noted that "it is by no means uneoinmon for the 
patient to manifest indications of distuibed cerebral circulation,’’ which cor- 
responds to the experience of clinical practice in which the presenting symp- 
toms are often dizziness and .syncope. The only clinical fenture.s which have 
been added to the picture since hU lime are hjpolen.sion, a cia\ing for salt, 
and the tendency to the precipitation of crises in which there is continuous 
vomiting and diarrhea, and the asthenia and hypotension are often so pro- 
found as to result in death. 

Addison’s description of the pigmentation hardly admits of impnivcment: 

"This discoloration peiwadcs the whole surface of the body, but it com- 
monly occuns most strongly on the face, neck, supeiior extremities, peiii.s, anil 
scrotum, and in the Ilexurcs of the axillae and around the na\ cl. 

“It may he said to pre-sent a dingy or smoky appearance, or various tints 
or shades of deep amber or chestniit-browii; and in one instance the .skin was 
.so universally and so deejily darkciie*! that but for the featurc.s the patient 
might have been mistaken for a mulatto. 

"In some eases the di.scoloratioii occurs iu |»atclics, or perhaps rather cer- 
tain p:irt.s are -so much darker than others as to impart to the surface a mottled 
or somewhat checkered appearance; and in one instance there were, in the 
midst of this ilark mottling, certain insular portions of the integument pre- 
senting n blanched or morbidly white appearance, either in consequence of 
these portions having remained altogether uiiafl'ccted by the disease, and therc- 
iiy contrasting strongly with the surrounding skin. or. ns I hclieve, from an 
actual defect or coloring mattei in these part.**. Indccil, as w ill appear ju the 
subsequent case.s, this irregular distribution of pigment cells is by no means 
liinitcil to the integuineiif, lint i.s occasionally also made manifest on some of 
tlie internal structures. 
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‘‘We have seen it in the form of small black spots, beneath the peritoneum 
of the mesenterj’ and omentum — a form which in one instance presented itself 
on the skin of the abdomen.” 

Addison did not describe the buccal pi^entations. Chvostek, in his mem- 
orable Vienna clinics, uould not commit himself to a diagnosis if they were 
absent. They appear usually in small splotches as blue-black areas on the 
inside of the cheek, and under the tongue. 

There is no better sign of the accomplished clinician than the minute care 
with which he searches out and assesses the skin and mucous membrane 
changes for Addison’s disease: pigmentation at points of pressure, the zone 
of garters, corsets, cte.j in the creases of the hands; the marked discoloration 
of the genitalia; the jet-black freckles, especially likely to be located behind 
the ears; the scru/hness of the skin over knees and elbows. 

The pigment in the skin is melanin. It can be identified by biopsy if such 
diagnostic maneuver be necessary. No .satisfactory explanation has ever been 
advanced for the pigmentation in Addison’s disease. ‘ 

The involvement of the cortex would make one anticipate some sexual 
symptoms, but clinically these do not materialize, either for primorj’ or for 
secondary se.x characters. 

The association of tuberculosis with Addison’s disease is very definite. 
The pathologic condition found in the adrenal glands is bilateral tuberculosis 
in over 83 per cent of autopsied cases. Atrophy of unkuouTi origin accounts 
for most of the remaining cases. Tuberculosis elsewhere in the body was 
found by Rowntrcc in all his cases of adrenal tuberculosis— -either a.s pulmo* 
narj', lymph-node in lung, ileum, pleunil, gcnilourinaiy, or osseous insolve- 
ment. The spinal column is the most frequent site of osseous complication. 
The tuberculous lesion in the adrenal gland itself is cither proliferative or 
necrotic, is located “rather consistently in two places; cither at some distance 
from the main suprarenal vein in the medulla or deep layers of the cortex or 
else midway in the cortex between the medulla and the outer surface.” Cal- 
cification of the gland occurs and may be made out by x-ray studies. 

7. lyittscular System, in Endocrine Disorders 

The muscles depend for smooth functioning on the regulation of calcium, 
phosphorus, pota-ssium, sodium, sugar and water metabolism, and their tone 
partly determines bas.il metabolism so, since all of these arc Involved in the 
functioning of the endocrine glands, muscular dysfunction occurs in several 
endocrine diseases. 

The tremor of hjTcrthyroldism is one of the four cardinal signs, The 
cause of the tremor must in some way be associated with the increased resting 
metabolism of all the cells of the body. Degenerative changes are seen histo- 
logically in the muscle fibers. Creatinine occurs in excess. A correlation be- 
tween total basal caloric output (a gauge of the level of thyroid activity) 
and creatinine excretion (a gauge of active muscle mass) has been demon- 
strated (Talbot, Worcester, and Stewart; Am. J, Dis. Child. 58: 50G, Sept., 
1939). 
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In contrast to the tremor of hyperthyroidism the muscular movements in 
myxedema and other hypothyroid states are vermicular. 

Sluggish response of the patellar reflex is a regular sign in myxedema. 

Tetanij is a state of irritability of the neuromuscular system due to ab- 
normal metabolism of calcium, phosphorus, and other inorganic salts. It is 
relatively common in infants due either to vitamin D deficiency or to dis- 
turbance of calcium metabolism from celiac disease, etc. 

Ill adults it is rarer, the causes being lactation with inadequate calcium 
intake (“wet nurse’s contraction”), or removal of too much parathyroid tis- 
sue during a thyroidectomy. 

The muscular spasm of tetany may involve any muscle group, perhaps 
most commonly the hand, which becomes stiff and rigid with the thumb ad- 
ducted and covered with the stiff fingers bent at the metacarpophalangeal 
joints. The facial muscles are next most frequently affected. In infants gen- 
eralized convulsions occur. 

The division is made between active teUmy in whicli there is spontaneous 
tonic spasm of any muscle or group of muscles and latent tetany in which the 
Irritability of the musck.s must be brought out. 

Latent tetany is demonstrated by the signs of Erb, Chvostek and Trous- 
seau. Erb's sign is elicited by electric stimulation of the muscles. In tetany 
there is a muscular response to weaker stimuli than in normal muscles. The 
normal cathode opening response is more than six milliampercs as a minimum, 
while in tetany it is less than five milllampcres. 

Chvostek’s sign is a twitch, or spasm, of the facial muscles in response 
to taijping on the facial nerve at its exit from the stylomastoid foramen an- 
terior to the external auditory meatus. Trousseau's sign is performed on the 
hand muscles but by encircling the upper arm with a blood pressure cuff. 
^Yhen the cuff is compressed, the hand goes into spasm. When the pressure 
is relieved, the spasm relaxes. In some cases mere pressure by the examiner’s 
hand will elicit the phenomenon. 

The biochemical reactions in tetany are complicated. In general, tetany 
occurs when the blood calcium falls from its normal of 10 to 7.5 •aiUivrams. 
In tetany due to parathyroid deficieuey the blood calcium is loiv, the blood 
phosphorus is high, the pH is normal, phosphatase is normal, urine calcium 
and phosphorus is low, and calcium and phosphorus excretion in the feces is 
normal. This corresponds exactly to the findings iij experimental work; 
writes Albright, “If one stops substitution therapy with parathyroid extract 
in a parathyi-oideetomized patient four cardinal metabolic changes occur. 
There is first an immediate decrease in the phosphorus excreted in the urine; 
second, the serum phosphorus rises; almost simultaneously the serum calcium 
level falls; and finally, with the fall in serum calcium, there is a diminished 
excretion of calcium in the urine.” (Albright and Ellsworth: Calcium and 
Phosphorus Studies on a Case of Idiopathic Paratliyroidism, J. Clin. Investi- 
gation 7: 183, June, 1929.) 
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Other causes of tetany lj«suli-s hjpoiwralliyronJisin ate rickets., osti-onialacia, 
steatorrhea, renal uisuflieieney uilh phosphate retention. This is the hyi)o- 
calceniia f'roup. The other group is a&suciated with alkalosis, especially alka- 
losis due to hyperventilation. 

In rickets and usteonialaeia there is a low scruiii caleiuin and a low. or in 
some instances normal. pho.sphortLs. Scrum phosjihatase is normal or low in 
hypothyroidism, high in rickets ami osteomalacia. Stcatorihea produce,'! hypo- 
calcemia for the same reason .as does ricket.'S— a vitamin D «leficiency . vitainin 
D, being fat soluhle. is dis.solveiI in the uiialisorbcd intestinal f.it the chemical 
tindings arc, tiicrefore, the .same as rickets. In renal insuflicicncy there i.s 
phosphorus retention with a compensatory lowering of the scrum calcium. 
But tetany is more infre<iuent in renal insutTicicncy because of the acidosis 
wliieh inhibit.s tetany. 


of Urinary Catclus in Uii. Par S4 Boura 



FIb. 19. — JIj|Hrpar»th>rwl-l!«n». 

In Iclnny *Iue to alkalosis the urine is alkaline and contains normal 
amounts of calcium. fja.stne tetany is alkalosis imluced by the loss of acid 
from the body from vomiting. 

Ifyiwghjconia results in tremor and tiembling. This is the .sjmptom the 
patient notives in spontaneous clinical liypoglj-cvtuui due (o hyperin.sulini.sni. 
Ilyperiiisulinism occurs in varying dcKri*es of seierity. There may he simply 
a hyjmglyceini.'i which is merely an exaggeration of the hjpoglyccmia that 
occurs ill late aftcrnmni with anyone who le.ids nti active life: the patient 
euniplain.s of •‘wenkiie.ss. iienousiies-s and irritaiiility almut an hour before 
dinner, relieieil by the meal.*' In other caM-s there is a tumor {in-sidiohla-s- 
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toma) of the islet cells, located most often in the tail of the pancreas, usually 
single and presenting a eharaeteristie reddish brown hue on inspection. They 
are associated with hypoglycemic crises of tremor, restlessness, malaise, vaso- 
motor disturbances, annoying sensations of hunger, palpitation and sometimes 
severe abdominal pain. Coma and death may occur (llalamud and Grosh: 
Hyperinsulinism and Cerebral Changes, Ai'ch. Fnt. Jfed. 61: 579, 1938). 

Attempts have been made to connect up myasthenia gravis and the mus- 
cular dystrophies to endocrine disoideis, but without success. Removal of 
thymic tumors has resulted in reiMis.sion of myasthenia gravis, but remSssion.s 
occur anyway. (Jliller; ilyasthenia Gravis and the Thymus Gland, Arch. 
Path. 29:212, 1940). 

8. Disturbances of Sugar, Salt, and Water Metabolism 
in Endocrine Disease 

. Diabetes meUitus ia an endocrine disease, the symptoms of which can be 
explained in docicased secretion of insulin and consequent disturbance of car- 
hohjdrate and glycogen metabolism. 

Diabetes utsipidiis is a disturbance of water metabolism. It is character- 
ized by the passage of large amounts of urine— two or three gaJloiis being a 
commonly found amount, and a daily output of ten gallons has been recorded. 
’A patient described by Trousseau passed 43 Utei-s daily. There is naturally 
thirst which, if denied, is tormenting in its insistency. The urine is pale, of 
low specific gravity, contains no sugar and little salt — hence insipid. It affects 
young persons, males more often than females. It may be a part of Frohlich’s 
syndrome. The nutrition of the body is not otherwise affected. It has a strong 
hereditary bias. Weil reported 23 pei-sons with the disease among 91 members 
of one family in four generations. The condition appears to cause no serious 
consequences and health is maiiHaiiied for years. 

The pathologic lesions responsible for the disease have not been fully 
agreed upon. That it is simply a degeneration of the posterior lobe, or pars 
nervosa, of the hypophysis was the early theory, hut this cannot always be 
demonstrated. Injury of the liyi>othalamus alone also produces diabetes in- 
sipidus, and in such cabe.s experimentally the output of urine can be controlled 
by injections of the posterior lobe exti'act Ransoii has explained away this 
apparent dilemma by experiments which indicate that injuries in various parts 
of the hypothalamus, especially in the supra-optin nuclei, influence the secre- 
tion of the posterior lobe. 'When these centers are destroyed or when the 
nerve tracts leading from them through the infundibuluiii. to the posterior 
lobe are cut, the posterior pituitary is no longer capable of producing its water- 
holding (anti-diuretic) honnone. The anterior lobe then produces its diuretic 
hormone unrestricted. 



Chapter 6 

EXAMINATION OF THE HEAD 

GENERAL SHAPE OP THE SKULL 

Microcephaly. — ^Thc slanting and small calvarium of itliocj'. 

Hydrocephalus. — Large head above the face with separation of the fissures. 
Oxycephaly.— Pointed skull. 

Anchoodroplasia. — Large skull vault, drawing in of root of the nose, and 
receding upper jaw. 

Osteogenesis Imperfecta. — Blue sclera and membranous base of the skull, 
with islands of bone that can be felt. 

Hand-Schiiller-Christian Disease. — Diabetes insipidus, exophthalmos, and 
defeets of the skull due to granulomatous deposits. 

Pressure of the granuloma on the pituitary accounts for the secondary 
.sjinptoms, and intracranial pressure may also produce facial palsy, diplopia, 
ptosis, and sixth nerve paralysis. 

1 once thought the diagnosis of this condition could never be mistaken, 
but an experience taught me othenvisc. When the bony defect is not iinme* 
diatcly evident, the onset may resemble hysteria, brain tumor, syphilis, mb 
graine, or oral sepsis. Loose teeth and snollcn gums may mark the onset. 
Minor trauma may bo blamed. 

The lesions arc uell localized, single, soft yellowish or brownish masses 
which have replaced the buac. There seem to bo two l}’pcs: one, xanthoma* 
like, consists of foam cclhs, histiocytes and cells filled with fat droplets; the 
other, called ''cosinopbilic granuloma,” consists of eosinophilic cells and large 
monocytes uith active phagocytic propensities. They may affect any bones, 
the ribs really leading numerically. They arc easily destroyed by light closes 
of x-ray, but other tumors recur. The disease perhaps belongs in the same 
group with Gaucher’s, Nicmann-Pick, Tay-Sachs, and Gierke’s diseases. The 
prognosis is poor, but Christi.an’spalicnt rccoscred completely. 

Leoutiasis Ossca. — Large maxilla, prominent facial bones, widening of the 
bridge of the nose, sclerosing of all bones of the skull. 

Fibrocystic Bone Disease. — ^Jlostly affects the jaus. Fullness of lower 
jaw, especially with turning up of the eyes. Skull seems .small in proportion 
to face. 

PACE 

WHicn the physician is long acquainted^ with his patient, a glance at the 
face tells him more than he is ever able to record. These conclusions arc 
based upon iiuilincts so subtle, ho«c\cr, that they escape scientific definition. 

The classic faeics were diseribcd as follows: 

Myxedema. — “Features broad and llatUncd, skin fine and soft, with a 
delicate rose bloom on the cheeks, the cellular tissue about the eyes thrown 
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into folds, giving the impression when cnrsorily loohed at of being edematous, 
lips thickened, tongue large.” (Gull, 1873.) 

Acromegaly. — “The face presents the appearance of a lengthened ellipse. 
The cranial vertex is of nearly the same size as the end of the chin. The lower 
jaw is well developed.” (JIarie, 1886.) 

Exophthalmic Goiter. — . . A lump of about the size of a walnut was 
perceived on the right side of her neck. This continued to enlarge till the 
period of my attendance, when it occupied both sides of her neck. . . . The 
part swelled was the thyroid gland. The carotid arteries on each side were 
greatly distended; the eyes were protruded from their sockets, and the coun- 
tenance exliibited an appearance of agitation and distress, especially on any 
muscular exertion, which I have rarely seen equalled,” (Parry, 1825.) 

Adenoids. — ^“The constantly open mouth and a certain stupid expression 
of countenance are, in the absence of enlargement of the tonsils, characteristic 
symptoms of post-nasal growths. Davis has recently gone so far as to assert 
that these formations reveal themselves externally by a modification of the 
physiognomy, which consists essentially in a deformity of the upper jaw, with 
projections of the incisor teeth and narrowing of the palatine arch.” (Mack- 
enzie, 1884). 

Mitral Stenosis. — A malar flush with yellowish pallor of the forehead, 
nose, and circumoral region. 

Dermatomyositis.— Kell (Ann. Int. Med. 15: 828, May, 1942) has called 
attention to a characteristic facies in this rare affection— swelling of the upper 
eyelids, with lid narrowing and a peculiar general color of the skin which 
he calls a “heliotrope blusiiing,” accompanied by telangiectatic areas. (See 
Extremities.) 

Swelling of the face alone to the exclusion or practical exclusion of the 
rest of the body is illustrated (Fig. 20) and lUtle needs to be added to these 
illustrations. It is not a very common condition and trichiqiasis is probably 
the commonest cause. Therefore, in the presence of any sudden swelling of 
the face, a differential blood count for eosinophilia is the first step: then 
urinalysis for acute nephritis. Besnik and Keefer (Significance of Edema of 
the Face in Myocardial Insufficiency, J. A. M.A. 85 : 20, Nov. 14, 1925) called 
attention to the rare cases of edema confined to the face in myocardial failure, 
ilackenzie stated, “If the patient leans more to one side than the other, in ex- 
treme eases the arm and cheek of that side may become greatly swollen.” 

Facial Paralysis. — The seventh nerve is the most frequently paralyzed 
peripheral nerve. The site of paralysis may be infranuclear, nuclear or supra- 
nuclear ; it is possible and important to distinguish these varieties. The causes 
of infranuclear paralysis are refrlgetation (exposure to drafts, chilling, after 
shampoo, etc.) and infection (tonsfllitn^ focal infection, severe cold, erj-sipelas, 
syphilis {rare], parotitis, rheumatism). Direct involvement of the ner\’e oc- 
curs in otitis media and mastoiditis and trauma to the base of the skull. Nu- 
clear involvement may come from the Herxheimer reaction in arsphenamine 
treatment, focal infection, etc. Supranuclear involvement occurs in brain tu- 



1’40 


.'UKTIIOD') 0>‘ OUOXO^I-i 



Nephritis 



Ansioneurotic Edem% 




Trtehini&dis 


Cavern&us Sinus 
Thrombosis 



Myxedema 


Rupture of Aneurism 
of Ascending Aorta, 
into Pascendin^ 
Vena Cava. 


ytS. 29 .— 








EXAillNATION OF THE HEAD 


241 


mors, often subcortical and inTolving the internal capsule. Congenital defect 
may occur, and it may be involved vrith Landouzy-Dejerine atrophy. 

The facial nerve arises from its own nucleus in the pores, near the trigemi- 
nal and auditory nuclei. It emerges closely associated ^vith the eighth nei*ve 
and chorda tympani. In the neck it supplies the stylohyoid and posterior belly 
of the digastric muscles. The posterior auricular branch supplies the intrinsic 
muscles of the priraa. In the face proper it supplies the orbicularis palpe- 
brarum, frontalis, corrugator supereflii, attraliens and attollens aurem, the 
zygomatic muscles, buccinator and muscles of the nose and upper lip, lower 
lip and chin, and the platysma niyoides. 

The patient irith facial paralysis cannot, therefore, wrinkle the forehead, 
unnk the eye, purse up the lips, whistle, or tense the skin of the neck, and the 
cheek hangs loose and balloons on respiration. Smell is interfered with prob- 
ably because the ala nasi closes the nostril. Hearing and taste are involved 
when the eighth nerve and chorda tympani are involved along with the facial 
tierve. 

Myasthenia gravis is a condition of easy fatigability of the muscles, par- 
ticularly those of the face, the masseters, and the muscles of deglutition. The 
facial ejtprcssion is quite characteristic with ptosis and a blank, sad e:(pres- 
sion. Difficulty in swallowing and fatigability of all the muscles added to this 
make the diagnosis quite certain. ' 

For what I have called the vok A^eusser syndrome of sudden swelling and 
cyanosis of the face and upper part of the body, due to rupture of an aneurysm 
into the vena cava, see p. 393. 

EXAMtHATIOK OF THE MOUTH 

This usually furnishes an enormous amount of information. The exami- 
nation should be conducted under the most favorable circumstances. The 
slovenly way of taking a patient to a windoiv and poking a wooden tongue 
depressor into the mouth so that the examiner’s hand is in the way of his 
vision is one of the causes of useless mistakes. The patient sftouW he seated 
facing the examiner, also seated ; either a head mirror and a reflecting lamp 
and a tongue depressor with a handle, or a self-lighting tongue depressor 
should be used. 

Lips 

Look for pallor (you do not see anemia, but you do see pallor). The lips 
are probably the site of the most delicate index of cyanosis. 

Herpes labialis is the most frequent lesion of the lip. It has no signifi- 
cance except that it may, although infrequently, have more serious sequelae — 
namely, chronic ulcer, chronic fissure, cutaneous horns; all hi.stologieaIly be- 
nign, but potentially malignant. The lips are peculiarly likely to have any 
lesion turn malignant. 

Keratosis, thickening of the epithelium, especially in those exposed to \vind 
and weather, is a classical example of a precancerous lesion. 
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Leucoplakia, a circumscribed or diffuse area of silvery white epithelium 
(histologically there is a piling up of epithelium), is another. It may run an 
indolent course for years and then become malignant. 

Acute swelling of the lips occurs in angioneurotic edema. 

Iiidamraation of the lips may occur. \Vhen the inflammation is confined 
to the upper lip, it is potentially dangerous, as it may lead to cavernous sinus 
thrombosis. 

Nonmalignant tumors of the lips include hemangioma, epithelioma, papil- 
loma, lymphangioma. 

IMalignant tumors are all epithelial. Ewing (Neoplastic Diseases, W. B. 
Saunders, 1922) divides them into papillary, which appear as a wart, and ulcer- 
ative (infiltrating). Ilertzler makes the useful distinction of primary, when 
they appear suddenly on previously, apparently healthy mucosa, and second- 
ary when they implant on keratosis, leucoplakia, benign ulcer, or cutaneous 
horn. The diagnosis depends upon the history, appearance, and the sandy 
induration known to the educated surgical touch. 

The great important differential diagnosis is between these tumors and 
chancre. Here the heaven-blessed fact that old people seldom get chancre 
helps. But young people sometimes get epithelioma, and we have all seen the 
tragedy of treating one for a chancre until metastasis has taken place. The 
dark-field and Wassermann tests arc, of course, available, but Tam not sure 
but that excision and biopsy should be performed on all ulcerative lesions on 
the lips after the age of thirty. 

Granulomata of the Lips.— Pyogenic and tuberculous granulomata aio rare, 
but do occur. 

The lip is overwhelmingly the commonest site of the e.xtragenital chancre. 
Cole’s figures (J. A. M. A. 67: No. 25, Dec. 16, 1916) represent the nearest to 
average clinical experience: 77 per cent of his cases of extragenital chancres 
were around the mouth— three on the tonsil, one on the tongue, and forty- 
three on the lip, out of 61 cases. Seventy-seven per cent occur between the 
ages of twenty and forty; 90 per cent arc in men; 80 per cent in men are on 
the upper lip and 90 per cent in women are on the lower lip. Why the last, 
is inexplicable save that with the 6atscr d'amour the man likes to bite the lower 
lip and the %\oman, the upper. 

Kissing is the mode of spread in almost all cases, and medical literature 
contains few horror stories to equal those syphilographers relate on this topic. 
Schamberg’s (J. A.M. A. 57: No. JO, Sept 2, 1911) talc is that of a young man 
who infected seven young women when they all played a kissing game at a 
party. One of the young women subscqueutly infected another young man. 
Cole relates that a little girl, aged two years, was infected when her uncle 
kissed her. She infected her father when he kissed her, and her father in- 
fected her mother who was pregnant and delivered of a congenital syphilitic 
child. “There are few things more dangerous,” writes Stokes (Modern Clini- 
cal SyphUology, W. B. Saunders, J935) “than being kissed by a sj-philitic, and 
all patients with the disease should be strictly enjoined against the practice.” 
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The principal reason for success in making the diagnosis of chancre of the 
lip is to think about it every time one sees an ulcer on the lip. The three diag- 
nostic points in the diagnosis of chancre — a lesion which is indurated, slow to 
develop and heal, and associated with a satellite bubo — obtain heie. The labo- 
ratory examination is final, but you wUl not have a laboratory examination 
unless you think of chancre. 



F]g. 21. — ^Anboaavtaosts. 


Riboflavin Deflciency. — This is part of the pellagra complex — a macerated 
linear fissure in each angle of the mouth similar to what used to be called 
angular stomatitis. The entire lip is usually involved. The lips are scaly, 
chapped, reddened, and sore. The condition is called cheilosis. The tongue is 
also usually red, clean, and somewhat swollen. 
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Euccnl Mucosa, Soft Palate, and UTnla. — JIucous patches may appear all 
over the buccal mucosa and stirfaee of the soft palate, as well as on the lips 
and tongue. “The typical mucous patch is slightly raised above the surround- 
ing surface, very faintly inflammatory and presents a smooth, round or oval 
central erosion covered by a flcsh-colorcd to pearly or faintly grayish delicate 
membrane.” (Stokes.) They are painless, usually occurring in the secondary 
stage. The month and anogenital region are the commonest sites of relapse 
lesions. 

KopUk’s spots occur in measles. The original description (Arch. Pcd. 13 . 
918, 1896) admits of no improvement: “One of the most, if not the most re- 
liable sign of the invasion of measles. ... If we look in the mouth at this 
period (during tlie first twenty-four to forty-eight hours of the invasion) we 
see a redness of the fauces perhaps, a few spots on the soft palate. On the 
buccal mucous membrane and inside of the lips we invariably see a di-stinct 
eruption. It consists of small irregular spot.*? of a bright red color. In the 
center of each spot there is noted in bright daylight a minute bluish-white 
speck. . . . 'When seen they can be relied on as the forerunner of the skin 
eruption. , . . The buccal eruption begins to fade even wlicn the skin exanthemata 
is at its height. ... In cases uhcro this eruption lias been absent, I have always 
found that ray exclusion of a probable attack of measles was correct.” 

Pigmentation In Addison's Disease.— This occurs in the foim of patches of 
brown, black or blue discoloration (it k melanin) on tlic buccal mucosa inside 
the checks, under tlie tongue, ''in.sidc the )i|>s and sometimes on the gums. 
Chvostek in Vienna would not make a diagimsis of Addison’s disease unless some 
pigmentation was present inside the mouth. 

The Gums 

- McCarthy (J. A. 31. A, 115: No. 1, Jau 4, 1941) reviewing 2,300 consecu- 
tive cases of oral disease found gingival lesions occurring in the following 
order of frequency: chronic gingivitis, bismuth gingivitis with pigmentation, 
gingivitis with hyperplasia, chronic Vincent’s gingivitis, acute Vincent’s gingi- 
vitis, pyorrhea alveolaris, edentulous hyperplasia of gingivitis, mucous patch. 

The incidence of Vincent’s mfccliou rises and falls. After World War I 
it was high; in 1D44 it wa.s low, Yrnmit’s infection yrtoilnve^ a grayish diph- 
theroid inllaminatory line which may run along the gum margin or infiltrate 
deeper. 

Vincent’s angina, or properly PJaut-Vincent’s angina, was described by 
riaut, of Leipzig (Deutsche Jled. Schus. 1894), as, “Inspection of the oral 
cavity which contained many carious teeth, showed a dirty exudate on both 
medial surfaces of the markedly swollen tonsils, and the left side of the 
uvula.” Vincent (Dull, et mcni. Soe. mcd. d. hop. do Paris, 1898) wrote: “The 
angina is characterized by a grayisli, or whitish, pscudomenibraiious exudate, 
by the associated fe\cr and occasionally rather luaiked adenitis.” 

The simple pyorrhcic gum is red, and pus can be expres-sed with tlie tongue 
depressor. 
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If the examiner sees a stippled line of dark pigmentation on the gumma 
along the tooth border, it is much more likely in. these days of intensive anti- 
syphilis therapy and industrial hygiene to be bismuth than lead. If lead, it is 
probably in an artisan of some peculiar trade; the last one I saw was in an 
assistant to a casket maker, the caskets being lined with lead. 

The bismuth line and the lead line are much the same except in color. 
‘‘The edges of the gums attached to the necks of two or more teeth,” wrote 
Ileury Burton (ilcd. Chir. Tr., l&iO), who first described the lead line, “of 
either jaw were distinctly bordered by a narrow leaden-blUe line, whilst the 
substance of the gum retained its ordinary color and condition.^' The “line” 
is really a stippling. Bismuth produces a darker pignjentation. Both lines 
can advantageously be brought out by a reading glass or hand lens. 

Deficiency Diseases. — ^Vitamin A, B (nicotinic acid), and C deficiencies are 
likely to make spongy, soft gums, scurvy being the classic example. The gums 
are likely to be attacked by Vincent’s or other infection which masks the real 
condition. 

Allergic Gum Reactions. — Thoma (Oral Pathology, The C. V. 3Iosby Co., 
1943) refers to and pictures several e.xaniplc5 of this — in hay fever, food and 
tooth paste, cigarettes, etc., contact. The gums are red and swollen for the 
duration of the attack. (See also Sulzberger and Goodman: 31. Rec. 143: 17, 
1936.) 

Drug Eruptions. — A number of drugs taken systemically may produce a 
reaction of a hypersensitive nature largely confined to the gums. Among those 
described are aspirin, iodoform (in dressings), the nrsphenamines, the sulfa 
drugs, and for special notation, dilantin. The gnm reaction to dilantin ap- 
pears early in its use and is a signal to stop the drug. 

Diseases of the Blood. — Bleeding of the gums occurs in aplastic anemia, 
secondary anemias (as from benzol especially), chronic infection, purpura 
hemorrhagica, leucemia, and agranulocytosis. The red, engorged gums of 
polycj’themia may bring such patients first to the dentist. 

Tumors of the Gums. — Epulis is a relatively benign giant-celled tumoi* of 
the alveolar border, which occurs at all ages in all sexes. 

Teeth 

In routine inspection of the teeth the examiner will note : 

1. The general shape, spacing and structure of the teeth to indicate such 
things as syphilis (Hutchinson’s teeth) diabetes, pituitary disease, defects of 
calcium metabolism. 

2. 3Ialocelusion, loose bridge work^ plates, suggesting incomplete masti- 
cation and consequent disturbance of digestion and nutrition. 

3. Unerupted teeth, crowded teeth, or edentulous mouths which cause 
mandibular dysfunction, any of them contributing to headache, face ache, neu- 
ralgia or Eustachian tube closure. 

4. Crowns, sore teeth, loose teeth, loose bridges, all indicating possible 
focal infection. 

5. Caries, gingivitis, pyorrhea. 
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1. Hutchinson’s teeth were described as part of a triad pathognomonic of 
congenital syphilis, the other two signs being interstitial keratitis and labyrin- 
thine deafness. The typical Hutchinson’s teeth are those of the pennanent set. 
“The central upper incisors are the test teeth.” The characteristics are: (a) 
Smallness — the teeth stand apart with interspaces and are rounded and peggy 
in form, (b) Notching— a broad shallow notch on the biting surface, 
(c) Color— they present a dirty, grayish snrfacc totally destitute of polish 
and rarely smooth, (d) Wearing down— their softness from deficiency of 
enamel renders them liable to premature wearing down.” (Jonathan Hutch- 
inson: Tr. Path. Soc. London, 1858, atid Brit. M, J., 1661.) If all the conditions 
above mentioned are present, the Hutchinsouian teeth may be considered as 
pathognomonic. But there are many soft, notched central incisors which are 
not indications of syphilis. The shape of the tooth rather than the notching 
is characteristic. Twenty-eight per cent of a series of heredo-syphilitics, ac- 
cording to Stokes, had Hutchinson’s teeth. 



Vlg. 2:.— Ilutcltlnaon’s (ecUi. 


The six-year molars when they present on eruption defective cusps 
(“Hoou molar,” “Fournier teeth”) are also considered to be indicative of 
hereditary syphilis. 

Bveii minor degrees of pituitary disease may cause an enlargement of the 
jaw resulting in wide spacing of the teeth. 

Diabetes disposes toward infection in the teeth and gums as elsewhere in 
tiie body. 

Pregnancy and parathyroid disease predispose toward dLscernible calcium 
deficiency. 

2. Malocclusion and other orthodontic defects of the teeth may result in 
deficient mastication and consequent digestive and nutritional distuibances. 
The dentists make much of this, but I confess it has played little part in my 
diagnostic conclusions. I know half » dozen individuals well who wear plates 
for esthetic punioscs but rcmo\e them at mealtime and chew their food with 
entirely edentulous mouths. Not only have they magnificent digestions, but 
their nutrition is so good that they are grossly overweight. The only conclu- 
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sion one cau draw from these spectacles is that teeth are entirely unnecessary. 
Nor is malocclusion and all its accessory conditions any bar to perfect and 
blooming health. 

3. Croxcded teeth and unerupted teeth as shown, by the x-ray. I confess to 
the greatest amount of skepticism r^arding these conditions as a cause of head- 
ache, neuralgia, cephalalgia, face ache, etc. They belong in the same category 
as the reflex disturbances ascribed to deviated nasal septum, retroverted 
uterus, etc. One secs too many patients with crowded or unerupted teeth who 
have no neuralgia, cephalalgia or faee ache, ilost of the patients who have 
the headaches are neurotics and in 75 per cent, treatment of the teeth makes 
the headaches worse. "N^ever monkey surgically with a neurotic” is a good 
rule. Or to share the reservations of the captain of the Pinafore, “Hardly 
ever.” 

The only exception I know to this is the perfectly deflnite and clear-cut 
syndrome worked out by Dr. James B. Costen of St. Louis. (See Costen : Ann. 
Otoh, Rhin., Laryng. 43; 1, 1934, and Costen: J. ^Missouri 51. A. 32: No. 5, 
Jlay, 1935.) This is caused by lack of molar teeth or badly fitting dental 
plates, permitting overbite. This results in a partial luxation of the mandibu- 
lar joint, which results in compression of the opening of the Eustachian tube, 
otio ganglion, and other nerve structures. The patients are seldom aware of 
any condition or discomfort in the jaw but complain of mild catarrhal deaf- 
ness, dizzy spells (relieved by inflation of the Eustachian tubes), headache, 
lower half neuralgia, sinus trouble, tinnitus, and more rarely, SKniSre's at- 
tacks of prostrating severity. The symptoms are so perfectly logical on the 
basis of the anatomical disturbances present that the original papers and dia- 
grams should be consulted. And relief follows just as logically the proper 
restoration of anatomic integrity. 

4. Crowns, sore teeth, loose teeth, loose bridges. — The physical examination 
and care of these defects, notations on (he record taken in connection with the 
radiographic evidence of periapical granuloma, etc., help the examiner to make 
up his mind about focal infection in the teeth as a possible cause of the pa- 
tient's complaints. The concept of focal infection is so simple that anyone can 
grasp it in a rauiufe’s espianafi'on. jnfectfon arises in some part of the hody, 
such as teeth, tonsils, adenoids, sinuses, gall bladder, seminal vesicles, colon. 
It is a more or less essential part of the conception that the original focus 
should be silent- Bacteria or toxins invade the blood stream from this focus 
and set up inflammation in various remote spots. Thus arthritis, neuritis, mus- 
cular rheumatism, ocular infections, peptic ulcer, hepatitis, nephritis, aortitis, 
myocarditis, eotonaiy disease and thrombosis, and many other conditions are 
ascribed to focal infection. The bacteria involved — various types of strepto- 
cocci usually — are postulated to have affinities for certain structures — one for 
the joints, one for the kidneys, one for the gastric mucosa, etc. The theory 
looks attractive at first glance; it furnishes the practitioner with a definite 
procedure to carry out, ^\hen he might otherwise bo at a loss to do anything 
of a constructive nature; it is good psychology for the patient and it seldom 
does any harm. When one comes to examine the validity of the doctrine with 
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a critical eye, however, the outlines become fuzzy. The procedure has been 
put to practical test intensively for over a quarter of a century and the results 
when assessed calmly cannot be said to be bnlliant, in spite of the reports of 
some enthusiasts. In cases of neuritis and myalgia perhaps 25 per cent of 
favorable re.sults ha\e been obtained, and this is the most successful group 
^Vhen any considerable organic change has occurred, a.s in arthritis, coronary 
disease, aortitis, or mjocarditis, of course, no result can rea.sonably be ex- 
pected. AVhen the premises of the idea are examiued critically by bactenologic 
standards, they entirely collapse. But esery practitioner must make up his 
mind about each case of this sort that presents itself. He should read some 
reviews of the subject, such as Bierriiig’s (Focal Infection: A Quarter Cen- 
turj' Suivey, J. A. M. A. Ill: 1623, 1938) and Ilcimann and Havens' (Focal 
Infection, J. A. iM. A. 114: 1, 1940). 

In the case of the teeth, however, the practitioner must think long before 
recommending the sacrifice of a tooth which may he perfectly innocent atul 
doing a \iseful job and the removal of which is likely to avail nothing. Tlio 
same considerations do not hold for the tonsils, which can be removed on 
slight suspicion without impairing the body economy at all. Wholesale rcmovcl 
of all teeth on suspicion is to be condemned no matter what the indications. 

5. Caries, Gingivitis, i*yorr/tcrt.--“Carics,” writc.s Jliller {Oral Diagnosis 
and IVcotnient Plaimiiij;, I*. Bl.vkislon’s Son, 1936), “when present in adolescent 
and young adult life, indicates either a softening of the enamel, a dccalcification 
of the dentin, or a lowered resistance of the s 3 -.stem to bacterial infection. Bc- 
calcification is present in parathyroid dt.soixlers, hyperthyroidi.sin, thymic dys- 
function, pregnancy, and lactation. In diabetes the altered hydrogen-ion 
concentration of the secretions of the mouth, and within the system, may tend 
to cause calcium absorption from the dentin.” 

Parathyroid disorders and thymic dysfunction arc very rare and hard to 
prove. lu few diabetics at any stage in (he course of the disease is the hydro- 
gen-ion balance seriously disturbed. But dental caries is very coJiimon, and it 
occurs in the absence of hji^crthyroidisni and in men, where no pregnancy and 
lactation arc involved, as often as in women. 

To show the confusion that exists on the subject of denial caries Butler 
(Jletabolic Factors in the Cause and Control of Hcnlal Caries. Xew England 
,J. if. 225: No. 19, Nov. 6, 3941) excerpted from a book called Dental Caries; 
Findings and Conclusions on Its Causes and Control (1939) published by the 
American Dental Association the foHouiiig statements from diflciont parts of 
the book (diffeivnt authors) : 

Dikt in Geniuuu — 

“There is no evidence that caries is produced by malnutrition or may he 
I)reventcd by adequate diets.” 

“Dentinal caries can arise from metabolic disturbances which can be 
avoided or corrected through the use of diets high in all recognized nutritional 
eviciitials.” 
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Such juxtapositions hardly encourage roe to make very definite deduc- 
tions from the presence of caries. j\nd the same confusion prevails concerning 
gingivitis and pyorrhea. Certainly these conditions do not produce focal in- 
fection and seldom indicate any general bodily disturbance. The sensible con- 
clusion seems to be that there is both a metabolic and a bacteriologic factor in 
the production of caries : that the metabolic factor probably begins to operate 
in childhood aiid adolescence and at this stage the protective foods should be 
in the diet in abundance; but that the outstanding factor is still infection by 
the 2?. acidapfiilus odotiialf/ficNs rrhieh probably gains entrance to the localized 
area where caries starts by growing on food remnants. 

Stomatitis. — General involvements of the mouth cavity will be only briefly 
listed here. 

Aphthous Stomatitis.---Poilieles or vesicles all over the mouth cavity. 
The vesicles rupture leaving snjall ulcers. Usually in children, associated with 
some general disease. 

Ulcerative Stomatitis — Fetid stomatitis or putrid sore mouth occurs in 
children after the first dentition. Gums, tongue, lips, cheeks, and pharynx are 
involved by the ulcers. A variety is seen in nursing mothers. Herpetic or 
pemphigoid stomatitis is a variety. 

Thrush. — Invasion of the mouth by Oidtum albicans, due to uncleanliness, 
poor food, and decaying remnants of food in the mouth. Usually begins in the 
tongue in the form of slightly raised, pearly uhite spots and e.T(ends to cheeks, 
lips, soft palate. 

Noma. — Gangrenous stomatitis is seen in convalescence from acute fevers, 
especially measles, in children \7ho are not cared for in a sanitary environ- 
ment. The rapidly progressing gangrene, due to no specific organism, involves 
the gums and cheeks, causing sloughing. The mortality is high. 

Agranulocytic angina is usually caused by the use of aminopyriue com- 
pounds taken for headache. Since 1932 when Kraeke noted this, examples of 
the disease are rare. A marked leucopenia and neutropenia precede the 
angina. Ulcerations form with remarkable rapidity all over the nasopharynx, 
gums, lips, and buccal mucosa. A brawny induration of the neck may cause 
stenosis of the trachea. Slultiple septic infarcts of the lung and ulceration of 
the digestive mucosa may ensue. (Cases resembling agranulocytic angina 
have followed the use of other drugs — sulfanilamide, cincophen, allonal, alurate, 
bismarsen, and amytal.) 

Mercury Stomatitis. — The gums are swollen, red and sore, the tongue is 
swollen, there is ulceration of the mucosa of the mouth. The tip-off is, of 
course, tie ptyalisra "krith swollen salivary glands and metallic taste in the mouth. 

Leucoplakia. — iIcCarthy slates that leucoplakia buccalis is by far the most 
common oral mucous membrane lesion (a surprising statemmt according to 
my experience). 

Thoma (op. cit.) divides it into grades I, II, IH and IV. It is likely to 
invade first the tongue, but in diffuse oral leucoplakia the roof of the mouth, 
the gums, lips, and buccal mucosa are covered with tie characteristic opaque 
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white, smooth, sometimes fissured or rugose layer of changed mucosa. In these 
cases the tongue and pharjTis are likely to be spaied. It runs an essentially 
chronic course, always potentially malignant. 

Tongue 

As in all disoase.s of the mouth cavity the internist will instinctively divide 
diseases of the tongue into those which are local, and those which are mani- 
festations of general disease. 

Local diseases of the tongue arc leucoplakia, geographic tongue (glossitis 
areata migrans), and carcinoma. Chancre should be included here because it 
a2>p£ars to be local, resembles carcinoma at times, and should always be remem- 
bered as a possibility. Tubewulous nodes, fissures, and ulcerations lend to re- 
main local: they are very rare. Actinomycosis occurs as a local lesion. 

Leucoplakia of the tongue has exactly the same characteristics as leuco- 
plakia of other parts of the mouth described above — that is, it appears as a 
gray or silvcrish opaque pellicle which looks like a membrane but is not, is 
cs.sentially chronic, in the last stages begins to ulcerate and bleed, and is al- 
ways potentially malignant. 

Erythema migrans, geographic tongue, is an eruption "dotted, spotted, 
clrclnatc, annular, aureate, kaleidoscopic in the variation of its transitory ap- 
pearances." (Butliu: Diseases of the Tongue. Edited by Spencer and Cade, 
P. Blakiston’s Son, 1931.) There b no known etiology. 

Carcinoma of the Tongue.— Usually an ulcer, its appearance may range 
from the small fungiform or ulcerous circumscribed lesion with elevated holders 
in old, emaciated, anemic persons to extensive involvement with induration 
and invasion in a young, ilorid person. 

Chancre has an incidence of about 5 per cent of all cxtragcnltal chancres. 
It occurs more often in Stokes' (op. eit.) experienco as an inconspicuous, 
smooth, eroded plaque with induration best apparent on palpation, almost 
devoid of subjective symptoms, than as the ulcerative type of Fournier. 

Hairy tongue is due to hypertrophy and brown pigmentation of the fili- 
form papillae. 

Geiicral hodihj states reflected in llie appearance of the longuo arc anemia, 
deficiency disea.scs, general dcbiVity, sprue, aiifti akobulism. 

In Addisonian anemia, the anemias of pregnancy, often secondary anemia, 
the tongue tends to atrophy with a beginning period of soreness aiul rawness 
and perhaps painful vesicular eruption. "Raw, red tongue, raw, red gut" ac- 
cording to Lewis (rractitioncr 125 : 749, Dec., 1930). Ilunter (Lancet 1: 221, 
290, 371, 1900) is credited with the most coniplcto description of the tongue of 
pernicious anemia. He described the injection of the maigims of the tongue and 
atrophy of the intenening muc<H.a. 

Issacs, Sturgis and Smith (J. A. M. A. 91: 1GS7, 1928) and 0.itway and 
Middleton (Arch. Ini. Jlcd. 49: No. 3, Jfay, 1932) have suggested recording 
tongue prints on smoked paper, -which brings out the changes brilliantly. 
These can bo shellacked and kept as valuable permanent rccord.s. 
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With the improvement in Addisonian anemia effected by liver extract, 
the glossitic changes tend to regress and this regression is permanent, (llid- 
dJeton : Clinical Study of the Atrophic Tongue, Ann. Int. Med. 6 ; No. 3, Sept., 
1932 — good bibliography.) 

The tongue of chronic alcoholism is probably a part of alcoholic pellagra. 
It begins as a s^\ollen, clean tongue shelving indentations of the teeth at the 
margins, and goes on to a bright red sore tongue, often developing ulcerations 
if not interrupted by therapy. (Blankenhorn and Spies; Oral Complications 
of Chronic Alcoholism, J. A. hi. A. 107 ; No. 9, Aug. 29, 1936.) 

The strawberry tongue of scarlet fever is characteristic and diagnostic 
even before the eruption appears; it is intensely red, with exaggeration of the 
papillae. 

The under side of the tongue is supposed to be the place where the most 
delicate signs of onset and last lingering remains of jaundice can be detected. 

Under the tongue a cystic swelling known as ranula occurs, due to an 
obstruction of the ducts of the sublingual and rarelj' subniaxillary glands. 

Late syphilis may affect the tongue in a very destructive manner. “When 
the fates invented siiihilis,” writes Hertzlcr (Surgical Pathologj- of hlouth and 
Ja^vs), “they gave the medical profession a break by giving the tertiary lesion a 
kidney shape, no matter where located.” This is probably more relatively than 
absolutely true, but I can testify that the phrase slicks in the memory and sug- 
gests things to the diagnostician, which is an extremely important part of the art. 

Gumma may be diffuse, nonulcerative, or it may affect the middle or one 
side of the tongue and ulcerate thereafter, becoming the seat of pyogenic or 
Vincent’s infection and causing great destruction. Or a superficial gumma 
may be the foundation for syphilitic leucoplakia. 

Superficial sclerosing syphilitic glossitis (“Glatfsunge,” syphilitic macro- 
glossia) — “A tongue over a considerable portion of whose surface the papillae 
have disappeared or whose outlines or surface are distorted or lobulated by 
smooth, cicatricial, contractile hands. ” (Stoke.*?, op. eit.) 

Fissured tongue with nodulo-induration is another manifestation. The 
fissures are on the sides of the tongue. , 

• Sfokes warns that histologa: examination of these lesions is likely to he 
returned with the diagnosis of tuberculosis. Serologic tests are of more weight. 

The Tonsils 

The tonsils are on the outposts of the body, wliich explains why they are 
so much considered. If they were as inaccessible as the thymus, ^ve would not 
hear so much about them. 

All I know about the tonsils can be put into very small space. I have for 
the purpose of this paragraph read a dozeu monographs and textbooks and 
find that they all duck the discussion of function. I believe the tonsils have a 
function, at least in infancy and early childhood, that of protection from bac- 
terial invasion and immunity. Certain it is that the tonsils are normally very 
large in infancy and tend progressively to atrophy. If you can see the tonsils 
at all in adult life it must mean that they are infected and pathologic. 
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They are subject to acute lacunar infection and Vincent's ulcerative infec- 
tion. A\Tien these leave a residue of infection in the crypt.s of the tonsil.';, 
removal should he considered 

Examination of the tonsils in an adult should be conducted very carefully. 
The patient should be seated, and the examiner should have a "ood light di- 
rected on the tonsils. With one hand he should use the tongue depressor and 
with the other, with a small, thin tongue depressor or probe, he should expose 
the tonsil by drawing aside the anterior pillar, and he should squeeze it and 
note whether pus or cheesy deposits can be expressed from the crypts The 
cheesy deposits do not mean much, but the pus does. 

Some idea of what the examiner must inquire about in deciding uhether 
tonsils arc diseased may be learned from operative statistics of what removal 
of the tonsils cures. 

AVhen careful analysis is made of the cause for removal of tonsils and the 
results of tonsil operations, the following results are found: (Fowler-. The 
ToHsils) : 

Recurrent sore throats or attacks of tonsillitis arc cured in about D5 per 
cent of cases. 

Otitis media is relieved in about 50 per cent of cases. 

Frequent colds were reduced in 90 per cent. 

jrouth breathing — one year after operation 93 per cent were improved. 

Enlarged cervical glands— reduction in 40 per cent of eases. 

Inflammatory rheumatism— recurrence of attacks is prevented in about 10 
per cent of cases. 

Neuritis, rheumatism, and other signs of *‘focal infection arc relieved in 
about 15 per cent of cases. 

Kaiser (J. X. 31. A. 78: No. 24, June 17, 1922) in a study of 5,000 school 
children found moxilh breathing, frequent sore throat, frequent colds improved 
in about the same percentage as the above figures. lie found car troubles re- 
lieved in about 70 per cent. Frequent attacks of fever were reduced. The 
nutrition of the children was improved by lonsiUcctomy in about .30 per cent. 
“A serologic test (for syphilis) on all cases of chronic atyx>ical tonsillitis," ac- 
cording to J. E. Jloore (3Ianagemeut of Syphilis io General Practice, Ven. Dis. 
Inform. Supp., 1939) is a rule that will apply in mild chronic tonsillitis with 
cervical adenitis when no actual mucous patches arc present. 

Leucemia. — The tonsils shiirc in many cases the general lymphatic enlargc- 
jiicnt of Icuccmia. Every pharyngologist on finding toasillar enlargement in 
an obscure case should request a blood examination. 

Diphtheria. — The membrane in typical cases begins on one tomsil and 
spreads to the opposite side (57 per cent of all diphtheria is confined to the 
surface of the tonsils). If antitoxin is givcu at once, the inflammation is al- 
ways confined to the tomsils. Extension from the tonsils to the faucial pillars 
occurs nc-vt. It is usually on the posterior nasal and pharjngcal miicoiw mem- 
brane if on the fauces. When infection occurs in the nose first, it goes down 
the posterior wall of the uv ula, and examination of this .should alw.iys be made 
in su.spectcd diphtheria. Nasopharyngeal diphtheria occurs in 23 per cent of 
all cases. 
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The typical diphtheritic membrane is white, gray, and grayish green or 
gangrenous. Soon after formation it begins to curl off the mucous membrane 
at the edges. Occasionally there is bleeding, especially if the membrane is 
scraped off the underlying mucosa (a procedure which is not recommended 
therapeutically). 

Septic, or Streptococcic Sore Throat. — ^The tonsils or pharynx is affected 
by a fibriuopurulent exudate. Onset is usually by a chill followed by tempera- 
ture of 102° to 105° P., with rapid pulse. The throat is red, beefy, edematous, 
with the uvula often very swollen. A white, grayish white, or yellow-white exu- 
date is on the tonsils and pharynx. It can usually be wiped off, but may be too 
heavy. The diagnosis is made from diphtheria and Vincent's infection by 
finding a strain of Lancefield’s Group A hemolytic streptococcus. Lymph- 
adenitis may be an accompaniment. Epidemics are usually milk-borne. 

The soft palate shares most of the diseases of the general buccal mucosa. 
Three special conditions need to be noted : 

Paralysis after diphtheria occurs most often in the pharynx first and often 
exclusively there. The best sign is the regurgitation of food through the nose on 
attempted swallomng. 

Retropharyngeal abscess (quinsy) is a painful and distressing complica- 
tion of acute tonsillitis. The signs are great embarrassment of respiration 
and deglutition with s^veliiug and edema of the palate. 

Perforating ulcer of the soft palate is “the nearest approach to a pathog- 
nomonic sign of syphilis to be found on the soft palate.” (Stokes, op. cit.) 
It may be small, inconspicuons, and painless. It is essentially a necrosmg 
gumma. Vincent’s organisms may produce a somewhat similar perforation. 
(Barker and Hiller ; J. A. M. A. 71 : 793, Sept. 8, 1918.) 

The nasopharynx should be examined only Avith an electric-lighted instru- 
ment under proper conditions. Palpation of the nasophaiynx to locate adenoids 
carries the possibility of many errors, both of omission and commission. (See 
Hill: Diagnostic Pitfalls of the Nasopharynx, J. A. if. A. 115; No. 9, Aug. 
31, 1940.) 

The Salivary Glands 

Swelling, pain, inilammatioj} of the parotid. 

Epidemic parotitis (piumps) is the commonest cause, by all odds. The in- 
vasion is by fever, accompanied by pain below the ear. The parotid gland is 
evidently swollen and palpable ivithin forty-eight houis. One side is usually 
affected first, but bilateral invohement occurs in two-thirds of all cases withui 
four or five days. Suppuration may occur, but does so very rarely. The sub- 
maxillary and sublingual glands share the inflanunation in some cases : in rare 
instances they alone are involved. The lacrimal glands and tonsils may also be 
swollen. Complications are orchitis (15 to 30 per cent of all cases), encephalitis 
(5 to 10 per cent of all cases), and deafness from inflammatory disease of the 
labyrinth. • 

Acute nonspecific parotitis may occur as a comidication of infectious 
fevers — typhoid, pneumonia, general sepsis — and is a serious sign for prognosis. 

Postoperative parotitis is rare — 1 out of 2,275 cases. The theories of 
causation are: (1) degeneration of the gland as a result of high fever, (2) 
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degeneration of Ite gland attributable to opcrali%e measures on the genera- 
tive system, (3) tosemia, (4) infective emboli, (S) infection extending through 
the lymphatics, (6) ascending infection by -way of Stenson’s duct. The last is 
probably most frequently the mechanism. Support is given this theory by the 
condition of the mouth, the inflamed appearance of the orifice of Stenson’s 
duct. It points a way to prophylaxis. The condition is serious, the mortality 
being about 50 per cent, but the underlying disease is largely contributory. 
The parotitis may be said to be a herald of serious conditions. Irradiation 
has been a successful method of treatment. (See Cladding and Trickc: Sec- 
ondary or Postoperative Parotitis, Snrgciyf 11 : 45, 1942.) 

Posttrauinatic parotitis is also an entity. About half the cases follow an 
injury or temporary derangement of the genital organs — passage of a sound, 
introduction of a pessary, menstruation, a blow on the testis. 

Uveoparotitis is an inflammation of the parotid gland with iritis. The 
onset may be ushered in with symptoms of fever and malaise, but the time of 
appearance of the parotitis is variable— sometimes as long as several months. 
The parotid involvement is generally bilateral. The inflammation is confined 
within the capsule of the gland, the overlying shiu being free. The other 
salivary glands arc often simuUancowsly or subsequently involved. The 
parotid swelling msually lasts two to six mouths, sometimes a year or more. 
The cervical supraclavicular lymph nodes are Involved. 

The ocular signs consist of burning of the eyes, pliotophobia, blurred vision, 
and iridocyclitis. Other complications are facial paralysis and crythematoas 
skin eruptions, 

The disease is scIMimited, ending in complete recovery in over 95 per cent 
of cases. Three deaths have been reported in the literature from miliary 
tuberculosis. 

The disease is a clcar-cut clinical entity, but its nature and etiology arc 
obscure. When histologic sections of the parotid or lymph nodes arc sub- 
mitted to pathologists, they report tuberculosis, but the patients usually show 
a negative tuberculin reaction. Mieheisun (Uveoparotitis, Arch. Dermat. and 
Syph. 39 : 339, 1939) argues that it is a sarcoid reaction, defining the disease as a 
generalized one which docs not invade any one organ, but has a predilection 
for the skin, lymph nodes, glands, bones, and lungs. 

Mickulicz’s disease is a chronic, painless enlargement of the lacrimal and 
sali>ary glands, beginning in the lacrimal glands and perhaps limited to 
them, but usually gradually extending. The parotids, submaxillary, and sub- 
lingual glands arc all likely to be invohed. The swelling is hard, not tender, 
and is apparently nouinflammatory. The secretions of the gland arc not dis- 
turbed, and the general health is not impaired. There was no participation of 
the lymphatic system in any of Micknlicz’s cases. 

The disease is not an entity. It may occur as ilickulicz described it, in 
both a familial and an acquired form, with no etiologic factor discoverable. 
Hut also Jlickulicz syndrome may occur in the course of l>-mphatic leuccmia 
e.specially, and also tuberculosLs, syphilis, lympho.sarcoiua, lead and iodide 
iwisoning, and gout. Age incidcaice is from two jears on up. Prognosis is 
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variable, dependent on cause, but according to Thursfield, “one to five years 
releases the patient” from discomfort, disfigurement, and danger. (Lehman: 
ilickulicz Disease, Internat. Clin. 3: 105, 1940.) 

Sialolithiasis (stone in a salivary duct or in a gland). — The diagnosis is 
frequently missed, most frequently by the very groups which the patients 
naturally and instinctively consult — dentists and no.se and throat specialists. 
I have snatched at least one patient a year from the tonsillectomist for the 
last twenty years. 

Incidence of involvement is: submaxillary stones, 75 per cent; parotid, 20 
per cent; sublingual, 5 per cent. Multiple stones are the rule in the submaxil- 
lary gland (in my experience, but Greeley says, “usually single”). They vary 
in size from that of a grain of sand on up. The largest reported weighed 236 
grams, ivas 1% inches long, 1 inch wide, and half an inch thick, Intraglandu- 
lar stones are round or irregular; duct stones, oblong or oval. 

They seldom produce symptoms until obstruction occurs, except for dis- 
agreeable taste in the mouth, possibly pus issuing from the mouth of the duct. 

■When obstruction occurs, the symptoms are extremely characteristic. 
There is sudden swelling and pain in the gland on the sight, or attempted 
mastication, of food. The pain is severe, but subsides rapidly, depending on 
the completeness of the obstruction. A foul taste in the mouth, especially in 
the morning, is a symptom volunteered by the patient, especially if infection 
of the gland has occurred. 

X-ray visualization of salivary stones is undependable, for it involves 
difficulties of posing the patient, and the experience and patience of the 
radiologist. A negative report is without sigulficance. The final diagnostic 
test is probing the ducts and the elicitation of grating. Greeley ; Sialolithiasis, 
J. A. ir. A. 102; 2078, 1934.) 

Tumors of the Salivary Glands. — See Neck, p. 268. 

THE EYE 

The ijhysical examination of the eyes includes the following; 

1. Eyelids — edema. Eyelashes. 

2. Lacrimal glands. 

3. Conjunctiva — discoloration, injection, hemorrhage, granuloma. 

4. Movements of the external muscles — paralysis, nystagmus. 

5. The orbit — exophthalmos, enophthalmus, glass eye. 

6. The cornea — scarring, ulceration- 

7. The iris — size of pupil, fixation or movement. Accommodation to re- 
fiexe^. 

8. Vision. 

9. Ophthalmoscopic examination is not recommended as a routine (see 
p. 818). 

The general internist is interested in the eye for two reasons: first, what 
he finds there may suggest the disease which is the underlying cause of the 
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patient’s trouble; second, the oeolist may send him a patient and ask him 
whether a routine examination will disclose the etiologic factor of the eye dis- 
order. 

Following is a fairly comprehensive list of the general diseases which may 
cause or present as eye disorders: 

1. Infections. — Scarlatina and measles (conjunctivitis, rarely comeal ulcer- 
ation, even more rarely ocular mnsde palsy); tvliooping cough (conjunctival 
liemorrhage) ; diphtheria (merabranc-coojunctivitis) ; erysipelas (eyelids involved 
in. SO per cent of cases, abscesses of Qrclid as sequelae, conjunctivitis, comeal 
ulcer, orbital cellulitis, ocular palsy, sinus thrombosis by extension through ocu- 
lar veins) ; gonorrheo (ophthalmia, iritis) ; leprosy (eomcal leproma, iritis, con- 
junctivitis, extraocular palsy; 29 per cent of lepers are blind or nearly blind) ; 
anthrax (edema of the ejelids, conjunctivitU) ; fever, bruullQsis 

(extaocolar muscles, comcal degeneration, keratitis, retinitis, optie nerve 
atrophy); tularemia (edema of the eyelids, conjunctival tularensis); smallpox 
(conjunctivitis, comeal ulcer, iritis, aolcrior staphyloma) ; vaccina (papule or 
pustule of tlio lid from contamination); mumps (dacryadenitis, extraocular 
muscle palsy, keratitis). 

Syphilis. — Two per cent of all eye diseases are caused by syphilis. A dis- 
tinguished syphilographcr once said that if he had only one organ to examine 
for evidence of syphilis he would choose the eye. 

Congenital syphilis produces d-xed or unequal pupils, strabbsmus, ptosis, 
nystagmus, keratitis (or scars of former keratitis), vitreous haze, retinal 
changes (optic neuritis, optic atrophy, pigmentation). Green (Am. J. Dis. 
Child. 20; 29, 1920) examined one htindretl syphilitic children and found eye 
disease in 79. 

Acquired syphilis produces chancre of the eyelid, periostitis of the bones 
of the orbit, ocular muscle paralysis, Argyll-Robertson pupj, gumma of the 
eyelid, conjunctivitis, scleritis, acute metastatic syphilitic corneal abscess 
(Klein: Arch. OpMh. 14; 612, 1935), interstitial keratitis, iritis and iridocy- 
clitis, gumma of the ciliary body, choroiditis, retinitis, optic neuritis, optic 
nerve atrophy. 

Tuberculosis. — Conjunctivitis (lichen scrofulosus), phlyctenular conjunc- 
tivitis, interstitial keratitis, abscess of (be posterior cornea, iritis and iridocy- 
clitis, uveitis, choroiditis, uveoparotitis or Ileerfordt’s disease (Folger: Arch. 
Ophth. 15: 1098, 1936), chorioretinitis juxtapapillaris, or Jensen’s disea.se 
(Abraham: Arch. Ophth. 8 : 503, 1932), retinitis, vitreous hemorrhage, tuber- 
culosis of the optic nerve tuberculous retinal periphlebitis (Goldstein and lVe.x- 
ler: Arch. Ophth. 3: 552, 1930). 

Parasitic Diseases.— In filariasis the parasites often get into the retinal and 
conjunctival vessels. Trkhiniasis produces edema of the eyelids frequently as 
a first manifestation : the conjunctivae are involved. J/o7arij, comcal ulcera- 
tion, a peculiar condition of bluish gray stripes around the macula. (Goldfelder 
and Jloldavskaja; Arch. Ophth. 17 : 228, 1937.) 
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Focal Infection. — Teeth, tonals, onuses, instate, Fallopian tubes, intestinal 
toxemia, frequently produce ej’e disease, such functional anibl 3 -opia, conjunc- 
tivitis, comeal ulcer, iritis, choroiditis, intraocular hemorrhage. 

2. Drug: and Chemical Intoxications. — ^Toxic amblyopia is caused by 
tobacco, and partial amblyopia by ethyl alcoholic beverages. Other toxic eye 
conditions are caused by methyl alcohol and arse?tic (optic nerve atrophy) ; 
atropine (visual hallucinations — chronic use) ; carbon disulphide (optic atrophy, 
photophobia and chromatophobia) ; bromides (phlyctenular conjunctivitis) ; 
dinitrophenol used for reduction of weight (cataract) ; Lash-lure, eyelash dyes 
(dennato-ophthalmitis, conjunctivitis, edema of the eyelids) ; lead (sclerosis and 
periarteritis, sometimes hemorrhages of the retinal vessels; optic ner%'e atrophy) ; 
morphine (contraction of the pupil) ; quinitU (diminished vision, pale nerve 
head on ophthalmoscopic examination) ; thallium used as depilatory’ (optic nerve 
atrophy, conjunctivitis, blepharitis, ptosis, strabismus, mydriasis, and cataract). 

3. Cardiovascular Diseases. — Embolism of the retrnal artery occurs in 
»ui<raZ stenosis, with suddeu blindness in one eye. Arteriosclerosis and nephritis 
affect chiefly the retinal vessels. (See p. 820.) 

4. Metabolic Diseases. — Diabetes causes cataract and letimtU (see p. 820), 
and iritis. Toxemias of pregnancy (retinitis, detachment of the retina). 

5. Blood Diseases. — Fernicious ancHita (retinitis, pale optic nen'e head, 
hemorrhage into anterior and posterior chamber). Zeuceinta; Goldbach (Arch. 
Ophth. 10 5 808, 1933) found 55 per cent of patients witli acute Icucemia, 62 per 
cent of those mth chronic bmphatic leucemia, and 60 per cent of those with 
myelogenous leucemia iiad eye changes (rctiuai changes, iiemorrhage into tho 
vitreous or aqueous humor). Fohjcythemia (cyanosis rctiuae). Purpura (hem- 
orrhage) . 

6. Endocrine Disease. — Graves’ disease (exophthalmos). Pitnitory disease 
(bitemporal hemianopsia). 

7. Avitaminosis. — Vitamin A (nightblindness, xerophthalmia). Ariboflav- 
inosis (keratitis rosacea, seborrheic conjunctivitis, cataract, optic neuritis), 
Vitamin C (cataract). 

8. Nervous System. — Herpes zoster (herpes ophthalmicus). Tabes and 
taboparesis (Argyll Robertson pupil, dilated pupil, optic nen'e atrophy), mul- 
tiple sclerosis (sclerosis of the optic nerve primary in 15 per cent of all cases, 
secondary in 40 per cent) (Lillie: Am. J. Ophth. 17; 110, 1934, nystagmus). 
Brain tumor (choked disc, ocular nerve palsy, hemianopsia, limitation of visual 
fields). Drain abscess (choked disc [30 per cent of cases], hemianopsia). Epi- 
demic enccp/ialiits (oculomotor palsy). 

Examination of the Eye 

1. Eyelids and Eyelashes. — 

Edema of the eyelids is assodlated witli many local, especially inflamma- 
tory, diseases of the eyes. As for manifestation of general disease, the in- 
ternist will think of trichiniasis, nephritis, myxedema, and angioneurotic 
edema: anthrax rarely. (See Beach: Edema of the Eyelids, J.A.ILA. 83: 
No. 17, July 5, 1924.) 
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Chancre of the eyelid is rare. Wile and Holman found 68 cases of extra- 
genital chancre among 841 cases of primary sj’philis, but record none on the 
eyelid, and one on the forehead. Ravogli, however, records several cases, one 
caused by a bite, one from rubbing the eyelid with a dirty finger, one from 
a syphilitic “healer” who licked the eyes of those suffering from ophthalmia, 
and one in a physician into whose face a patient coughed while he was touch- 
ing an xilcerated throat. 

Secondary syphilis affects tlic eyelids: they almost invariably ulcerate. 

Erysipelas (see p. 256). 

Blepharitis — ulceration of the hair line, multiple abscesses and ulceration 
at the base of the lashes are due to cosmetics, “Lash-lure” and thallium as 
a depilatory. 

Ariboflavinosis causes seborrheic dermatitis and fissures at the edge of 
the eyelids. 

2. Lacrimal Glands. — Mikulicz’s disease (see p. 254). 

3. Conjunctiva. — The conjunctiva mirrors the general state of health. 
Jaundice, lack of luster and ulceration, or scars of ulceration should he noted. 

Many of the infectious diseases— measles, especially — produce conjunc- 
tivitis as a part of the disease. Whooping cough may have conjunctival hem. 
orrhage as a complication. 

Gonorrheal ophtlialmia neouatorum never occurs in enlightened commu- 
nities any more. Secondary conjunctivitis from contamination in patients 
with urethritis or vaginitis may occur but is rare. 

Tuhcrculosis may appear in the conjunctiva as either a primary or a sec- 
ondary manifestation and presents a variety of manifestations. The primary 
lesion may be ulcerative, nodular, hypertrophied granulation tissue accom- 
panied by edema of the lids, or polypoid. Lichen scrofulosus is a granuloma 
of the sclera. Phlyctenular tuberculous conjunctivitis occurs. 

Herpes zoster of the ophthalmic branch often extends onto the conjunctiva. 

Syphilis may produce a granular conjunctivitis resembling trachoma. 

The clinical manifestations of tularemia were first described by an oculist, 
Dr. Ancil Martin, of Phoenix, Arizona, who wrote in 1907, “There have been 
in this locality several individuals who suffered from an infection from dress- 
ing and skinning rabbits. Three of these have had their primary lesion in or 
•about the eye. Small abscesses formed on the lids and on the bulbar con- 
junctiva as well. In one ease the cornea was involved, the preauricular gland 
as well as the anterior cervical and the submaxillary.” It is primary in the 
conjunctiva in 1 per cent of eases. The typical lesion is the occurrence of 
small areas, varying in size from 1 to 5 mm., on the tarsal and palpebral con- 
junctiva. The lids have to be everted to see them. They may be granulomas 
at first, but rapidly break down and ulcerate. They have been described as 
"yellow polka dots on a piece of red calico.” (Hurst: Tr. Am. Acad. Oplith., 
1938.) .iU in all forms of tularemia, local glandular involvement is present 

Xerophthalmia (vitamin A deficiency) usually appears after the night 
blindness in the form of Bitot’sspots, which are triangular, resembling a dense 
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foam, and occurring in the region of the palpebral fissure. There is also irreg- 
ular xerosis of the bulbar conjunctiva wth loss of luster and wrinkling. 

4. The External Motor Muscles of the Eye. — The examiner will test the 
movements of the external muscles by asking the patient to follow his moving 
finger, noting absence of synergistic action and permanent paralysis. 

Ptosis should be noted (third nerve). Ptosis occurs in cerebral syphilis, 
tabes dorsalis, facial paralysis, cerebral tumor, neuroses, meningitis, encepha- 
litis, myasthenia gravis, migraine, bulbar paralysis, and it may be congenital 
or simply due to weakness. 

Sixth nerve (abducens) paralysis, when acquired and coming on in adult 
life is almost pathognomonic of syphilis. The long course of the sixth nerve 
through the skull exposes it to infiltration from meningeal exudates and gum- 
mata. The fourth nerve is often injured in skull fractures on account of its 
exposed position at the crest of the petrous portion of the temporal bone. A 
variety of lesions ranging from tumor, hemorrhage, or trauma may affect the 
third nerve tract. 

Horner’s syndrome consists of sinking of the eyeball, drooping of the up- 
per lid, constriction of the pupil and vasomotor and sxidorific changes in the 
skin of the face. It is usually caused by injury to the cervical sympathetic 
but has been reported in meningitis, eiicepbalitis, polyneuritis, and mitral 
stenosis. (See Fulton: Ann. Surg. 18: 2025, April, 1929, and De Jong: Arch. 
Neurol. & Psychiat. 34: 734, Oct., 1935.) 

Nystagmus is the rapid, rhythmic, uncontrolled movement or oscillation 
of the eyeball — either laterally, vertically, or rotary. It is usually lateral, but 
may be in any direction- Tlirce forms are distinguished. 

1- Ocular nystagmus accompanying anatomic or functional disturbances 
of the eye — e.g., blindness, strabismus. 

2. Labyrinthine nystagmus due to irritative or destructive processes of 
the inner ear. 

3. Central nystagmus caused by intracranial pathology, particularly cere- 
bellar disease and multiple sclerosis (one of the Charcot triad) and syringo- 
myelia. 

The differential diagnosis of the cause of any puzzling case of n^'stagnms 
had best be left to the otologist and oculist. 

5. The Orbit. — 

Exophthalmos. — Bilateral exophthalmos usually means exophthalmic goiter, 
hut Ruedemann (Cleveland Clin. Quart. 3: Ko. 3, July, 1936; 3: No. 4, Oct., 
1936, and 3 : No. 5, Nov., 1936) lists twenty different causes. Most of these, such 
as hemorrhage into the orbit or hydrocephalus, would be obvious to any ex- 
aminer. Those which should be noted are leucemia, chloroma, trichinosis, 
Paget’s disease, acromegaly, and cavernous sinus thrombosis. Nephritis causes 
exophthalmos fairly frequently and Ilanes (J. A. M. A. 121 : 1152, April 3, 
1943) has described a special physical sign — the “nephritic stare.” 

The epon 3 miie signs of exophthalmos do not seem to me to be of much 
importance, but I give them below in the words of the original description : 
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Dalrymple’s Sign was the first described and it is the best because 
simplest to detect. It Mas originally described iu print by AVhite Cooper quot- 
ing Mr. Dalrymple (Lancet, May 26, 1849). In exophthalmos “some of the 
muscles may be in a relaxed and others in a morbidly excited condition, so 
the eyes are nearly denuded of the protection of the upper lid by a constant 
and powerful spasm of the levator palpebral superioris «-hieh draivs the Jid 
so far upM-ards and baekn-ards that much of the sclera above the cornea i.s 
visible.” 



Fis. 23. — Ezophtbalmos in toxic eoltcr. 


Von Geaefc’s Sign. — ^“'When we cause a healthy person to look uj) and 
do;vn, the upper c>clid moves correspondingly. In Basedow’s disease this 
motion is almost completely abolished. When the cornea is turned downward 
the upper eyelid does not follow,” (1864.) 

Stellwag’s Sign, — “Infrequency and incompleteness of the involuntary 
closure of the eyelids.” (1869.) 

lIoBius’ Sign. — “If the patient is asked to fi.x his vision on the examiner’s 
linger, the eyes do not converge.” (1883.) 

Joffroy’s Sig-N.— “If a person looks up at the ceiling quickly, holding the 
head still, as the eyeballs roll upward, the eyebro\v.s are raised and the fore- 
head wrinkles. In exophthalmic goiter the eyebrows and forehead remain 
immobile. ’ ’ (1893.) 
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I agree with Claibourne (J.A.ir. A. 75; 851, Sept. 25, 1920) that all the 
cponyniie signs of exophtbalmie goiter are basically due to the e.xophtbalmos. 

The mechanism -of exophthalmos is unknown, hut probably it is due to 
hypertonicity of the plain muscles of the orbit. (For full discussion see Fried- 
good: Am. J. JL Sc. 180 : 836, Dee., 1930; also Rnedemann: Exophthalmos, 
Cleveland Clin. Quart. 3 : Nos. 40, 41, 42, 43.) 

VnUateral exophthalmos is due to retrobulbar tumor of the soft tissues, 
bony orbital tmnor, or varicocele of the ophthalmic vein. 

Pulsating unilateral exophthalmos is due to arteriovenous fistula between 
the internal carotid artery and the cavomoua sinus. Host cases follow trauma, 
a few are congenital. The signs are exophthalmos pulsation, bruit, diplopia, 
headache, and miscellaneous visual disturbances. {3Iartln and 3fabon; Pul- 
sating Exophthalmos, J. A. if. A. 121 : 330, Jan. 30, 1943.) 

Clilorotm, or "green cancer,” is a pigmented tumor which causes exoph- 
thalmos. It is closely identified with the Icuccmias; it usually occurs in chil- 
dren, with high leucocyte count, lymphatic enlargement, and enlarged spleen. 
The outcome is invariably fatal. (See Bierring; J. A.il. A, 59; No. 16, Oct 
12, 1912.) 

Glass Eye . — Never pass over a glass eye without investigation of the historj'. 
Find out why the eye •vs’as removed. The poiut, of course, is that it might have 
been melanotic sarcoma which will explain ol>scure lung, liver, and other visceral 
clianges. 

Syphilis of the orbit is a late manifestation. It is a periostitis with second- 
ary involvement of the bone. The onset is raaiked by pain, which is worse at 
night. Exophthalmos is an early sign. Paralysis of the cxtra-oeular muscles 
follows as well as ptosis and limitation of the movement of the orbit. Cliolced disc 
is not infrequent. Whenever a syphilitic patient shows a unilateral choked 
disc, previous orbital involvement must be considered. The prognosis, in spite 
of the apparent seriousness of the condition, is good, under iodide of potash 
and mercurial treatment. (Sec Kemp: Arch. Dermat. and Syph. 8; 165, 1923.) 

6. The Cornea. — Tuberculosis and bromides produce a phlyctenular ker- 
atiiis. Keratitis eectiis in aheut 50 per cetit <t£ cangeiiita} syphilitics. Ac- 
quired syphilis rarely affects the cornea. Acute metastatic syphilitic corneal 
abscess, as described by Fuchs in 1915, is very rare ; there is p,iin, photophobia, 
redness, lacrimation with yellowish and sharply defined infiltrates in the 
deeper layer of the cornea, separated from the limbus by clear or partially 
opaque areas. (Kleiu; Arch, Ophth, 14: 612, 1935.) 

Corneal leproma appears as a tumor. It produces opacity and blinilnes.s, 
often rupture of the anterior chamber. 

Malaria produces comeal ulcers. 

Ariboflavinosis produces keratitis. 

7. The Iris. — Acute iritis is mauifested by paiJi, photophobia, redtiess of . 
the conjunctiva at the corneal margin and lacrimation. Metastatic gonorrheal 
iiitis is rare. Iritis occurs in acquired syphilis during the second stage. It is 
said that 50 per cent of inflammations of the iris are syifiiilitic in origin. It 
occurs in 4 per cent of cases during the secondary stage. “Woods (Sj-philis 
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of the Eye, -iVm. J. SjTDh. 27 : No. 2, JIarch, 19-13) describes syphiloma of the 
ciliary body. Gumma of the ciliary body has been reported. Tuberculosis of 
the iris or uveal tract is always secondary to a lesion elsewhere. Diabetic intis 
occurred in eleven out of 2,360 diabetic patients: it seems to be a complica- 
tion of an intercurrent infection or other process. 

So-called rheumatic iritis is admittedly a misnomer, but nobody kno^%.s any- 
thing better to call it. It may be due to focal infection, allergy or any one of 
a dozen causes. 

Melanoma of the iris has been reiwrted as a primary' tumor. 

Pupils.^ — ^Note whether the pupils arc equal, whether one or both is fiied, 
whether they are regular (round) or notched, and whether they react to light 
and distance. The iris is sensitive to many general states in the body, and 
fixed pupils, unequal pupils or irregular pupils may point to an old iritis 
which may mean syphilis, rheumatism, focal infection, ‘gout, diabetes, hyper- 
thyroidism, enterogenous auto-into-Kication, etc. (See Pepper: The Impor- 
.taneo of the Routine Sledical E.xaminalion a-s Illnstratcd by a Series of Cases 
of Obscure Diseases of the Eye, K. C. Southwest Clin. Soc. Bull., 1925.) 

Menninger (J. Kansas .State 31. Soc. 26: 1920) noted the pupils hi 1,000 
routine examinations at Bellevue Hospital and found some change in 17.6 per 
cent, irregularity in 13 per cent, inequality in 7.5 per cent, sluggish reaction 
to light in 10.6 per cent, no reaction to light in 2.8 per cent. The causes were 
fracture in 21 cases, trauma of some kind in 14 cases, chest diseases, 21, diges- 
tive diseases, 26, infection, 17, hernia, 15, heart disease, 14, arthritis, 4, cerebral 
hemorrhage, 5, and systemic syphilis, 4 cases. 

Unequal pupils arc alwajs pathologic. Despite some reports to the con- 
trary this is a safe rule. Refractive error or an old iritis may produce it. 

The innervation of the iris is verj’ complex (see Scarlett and Cobb: Tr. 
.\m. Acad. Ophth., 1919). The oculomotor nerve contains the constricting 
libers; from its nucleus in the pons, connections go to the cortex. Stimulation 
of it contracts the pupil; section dilates the pupil. The cervical sjTupathetic 
innenates the dilating fibers; the dilator tract proceeds from possibly a cor- 
tical center to a center in the medulla, and thence into the lateral columns of 
the cord as far as the first and second dorsal roots. They then pass through 
the rami communicantes to the superior cervical ganglia and thence through 
the gasserian ganglion and nasal branch of the ophthalmic nerve, penetrating 
the sclera near the optic nerve and arc distributed to the ciliary muscle. Stim- 
ulation of this tract dilates the pupil; section of it contracts the pupil. 

Irritation mydriasis may occur from; trauma or concu-ssion, pressure from 
apical pleural adhesions (tuberculosis), syphilis, aneurysm or aortitis, cenical 
glands, tumor of the cervical cord, meningilLs, early stages of parc.sis and tabes, 
toxemia (the wide, fixed pupils of uremia, eclampsia and epileptic convulsions. 
Paralytic mydriasis occurs in many cortical le.sions, after trauma, glaucoma, 
and the use of mydriatic drugs (atropine, etc.). 

Irritation rnyo.si.s occurs' in: all inflammations at the base of the brain 
(meningitis or traumatic), brain abscess, sinus disease, apoplexy, tabes, tumor 
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involving third nerve, hegiimmg of hysteric or epileptic explosion, tobacco 
amblyopia, myotic drugs (morphine, etc ), iritis. Paralytic myosis occurs in 
bulbar palsy, multiple neuritis, pressure fiom goiter, aneurjsm, cervical glands, 
syndrome of Beruard-IIorner. 

In coma the pupils should always be studied. Jlcntiinger (J. Nerv. & 
Ment. Dis. 65: 6, 1927) made a valuable study and gives the data shown in 
the accompanying tables; 


Alcoholic Coua 


PEB CENT 

Pupila unequal 

33,0 

Dilated 

12.0 

Contraeted 

43.0 

Beactlon to light 


IVODJ^lt 

44.8 

Sluggish 

19.0 

Fixed 

S6 0 


OIABSTiC Coua 


Useqaal 
Dilated 
Coatractcd 
Seaetion to ligUt 



fES CEXT 
0.0 
:o.o 

30.0 

60.0 
20.0 


UacMic Coma 


PEB C£XT 

Unequal 

12.0 



Contracted 

24 0 

Beaetion to light 


prompt 


Sluggish 


Fixed 



CEREBr..M> JICAIOKRIIACG (ACTOrsiEO CASES) 


Inequality 

(The dilated pupil ia usually 
on the side of (he henonbage) 
Beactioa to light 
Prompt 
Fixed 


Skcu. Fkactcke 


PEECEST 

Inequality 


(81% dilatation on side of htain trauma) 


'Size 

No uniformity in findings 

Reaction to light 


Prompt 


Sluggish 


Fixed 
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Reactio7i to Light aixd Disfancc.— Light reaction of the iris is preferably 
performed in a dark room, or at least the eye beam of light is rather quickly 
flashed upon the retina. To observe the reaction to di-stanee requires c'cn 
more care and concentration on the part of the examiner. 

Pupillary reactions indicate the functional integrity of the iris, or the sign 
marks of old inflammation, and also the condition of parts of the ocular nei’ve 
tracts. 

The most famous sign associated with double accommodation is the pupil 
described by Douglas Argyll Robertson (Edinburgh il. J. 15 : 487. Dee., 1869). 
He referred to certain cases of spinal disease where “although the retina is 
quite sensitive and the pupil contracts during the act of accommodation, yet 
the alternation in the amount of light admitted to the eye does not influence 
the size of the pupil.”. . . He was rmable to explain this paradox, nor has 
subsequent research clarified the situation to any considerable extent. (See 
Merritt and Moore : The Argyll Robertson Pupil, Arch. Neurol, and Psychiat. 
30:357, Aug., 1933.) 

Significance . — “The Argyll Robertson pupil as near as can be in an imper- 
fect world is an infallible sign of syphilis of the nervous system.” (Adie: 
Brit. M. J. 2; 316, 1931.) 

Kinnear IVilson, however, states that the Argyll Robertson pupil occurs 
infrequently In epidemic encephalitis, occasionally in disseminated sclerosis, 
and not infrequently in cerebral tumor in the region of the third ventricle. 
(J. Neurol. & Psychiat. 11 : 1, May, 1921.) 

Reporters of Argyll Robertson pupils in other diseases have not adhered 
strictly to the criteria for determination of the condition. Those criteria are: 

1. The retina must be sensitive to light. 

2. The pupils remain constant in size (“fixed pupils” owing to a 
break in the light reflex arc). 

3. Pupils small, though not necessarily equal in size. 

By strict definition the Argyll Robertson pupil is never larger than 2 mm. 
in diameter. But there is an occasional divergence from this rule. (See New 
England J. Med. 229 : 628, Oct. 14, 1943.) 

4. They dilate imperfectly on instillation of atropine. 

5. They contract actively on convergence accommodation (focusing 
the eye for vision depends on a reflex from the cerebral cortex 
to the oculomotor nucleus. The lesion that produces tlie Argyll 
Robertson pupil does not affect this pathway). 

These phenomena are due to injury somewhere along the light reflex path- 
way (retina to third nucleus to iris), and iujmy to the sympathetic pupillo- 
dilator fibers. A lesion around the aqueduct of Sylvius v\ould affect botli 
systems of fibers, and, according to Jlerrit and Jloore, with the exception of 
a few cases of gliomatous invasion of this region “the only incontrovertible 
cases heretofore reported were associated with syphilis of the nervous system.” 

Paresis — General Paralysis of the /nsaae.— -Pupillary changes occur in all 
but 6 per cent of cases of paresis. They may be of considerable variety. If 
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taboparesis is present, the Argyll Robertson pupil will be found. The typical 
pupils of paresis are, however, large, usually unequal, with rapid variation in 
the size of the two pupils with regard to each other and responding rapidly, 
sometimes paradoxically, to light. Joffroy found the following frequency of 
pupillary changes in paresis: 

PEa CENT 


Altered light reflexen 78.0 

Pupillarj’ inequality 68.0 

Lost light reflex 52.0 

Irregular pupils SOM 

Diminished accommodation reflex 17.0 

Mydriasis 13.0 


Adie’s syndrome. — Pseudo-Argyll Robertson pupil may be mistaken for 
Argyll Robertson pupil. Adie dtserihed it as “a benign, symptomless dis- 
order characterized by pupils which react on accommodation, but not to light, 
and by absent tendon reflexes. . . . The Argyll Robertson pupil reacts promptly 
and often excessively on convergence, and dilates again as soon as the efifort 
to converge the visual axes is relaxed. In these cases the pupils show the 
so-called myotonic reactions: they do not respond to light: they contract 
tery slowly through a wide range during a sustained effort to converges 
often remain small long after the effort ends and when they dilate again do 
so slowly.” 

Later investigators have found that the Adie pupil is large, docs respond 
to light on prolonged stimulation and dilates in respon.se to mydrfatics; the 
Argyll Robertson pupil does this very little. There is also a negative "Was- 
sermann. No regxilai* cause for Adie’s syndrome is found. (See Adie : Pseudo- 
Argyll Robertson Pupils ‘With Absent Tendon Reflexes, a Benign Disorder 
Simulating Tabes Dorsalis, Brit. M. J. 1 ; 928, 1931.) 

8, Vision. — The simplest tests for vision and the visual fields suffice for 
routine. A question about visual acuity, asking the patient to tell where the 
second hand of his watch is, moving a pencil held upright info the field of 
vision from either side^ give a satisfactory idea of the state of the patient’s 
vision. 

THE EAR 

The external ear presents no lesions of interest to the general inteniist 
except the tophi of gout. They ore present in about 50 per cent of eases in 
the third and fourth stages. They tend to occur on the helix. The crystals 
of sodium urate obtained when the tophus ulcerates or is deliberately opened, 
when laid out o:i a slide can be readily identified by the microscope. Syden- 
ham’s description was: “The effect of the deposit of concretions is to destroy 
the skin and cuticle. Then you have chalk-stones like crab’s eyes, e.tposed fo 
view and you may turn them out with a needle.” 

Tests for Hearing. — In a routine examination the presence of deafness is 
evident during the taking of the history. To confirm it the distance at which 
a watch can be heard is sufficient for routine physical examination. 
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If deafness exists, the voice test of Wolf, and the vibrator tests for bone 
conduction may be done in a short time. 

Wolf’s voice test is designed to determine whetlier the individual is deaf 
to high-pitched or low-pitched sounds. High-pitched words are. six, seize, 
tease, message, shady. Low-pitclied words are; horror, rural, moon, rude. 
Medium-pitched words are: table, Mary, baby. In conduction deafness the 
high-pitched words are heard better than the low-pitched ones. In nerve deaf- 
ness to a certain, but not absolute degree, the low-pitched words are heard 
better. F sounds are not heard in nerve deafness. 

The Binne test is made by bolding first the handle of a tuning fork to the 
mastoid process, until the tone is no longer heard, and then holding the vibrat- 
ing forks in front of the extenial auditory meatus. Normally the sound will 
again be heard when the liming fork is held at the external meatus, the length 
of time the tone is heard through air being double or treble that heard over 
bone. This is the "positive Rinnc." It occurs also in nerve deafness, though 
in this condition both bone and air conduction arc shortened. In pure con- 
duction deafness, the bone conduction is relatively lengthened and the air 
conduction relatively shortened. When this proceeds to a point where bone 
conduction exceeds air conduction it is called a "negative Rinn6." There are 
other details and elaborations of the Uinn4, but they arc for the specialists. 

The Weber test consists of placing a tunitig fork on a central position on 
the skull and closing one meatus with the finger. Normally the vibrations are 
heard better in the closed ear. In other ivords, it is heard better in that ear 
in which a conduction deafness has been produced. When the middle ear 
alone, including the Eustachian tube, is diseased the tuning fork is heard 
better in the affected ear; when the internal ear is nlTectcd it is heard better 
in the unaffected ear. 

The stethoscope test is valuable for delecting inalingering. A common 
stethoscope, having one earpiece or tube plugged, is placed in the suspect’s 
cars, the open tube to the suspected ear, the closed one to the normal ear. 
The examiner now whispers in the bell of the stethoscope. Then the instru- 
ment is removed and the normal ear plugge<l and the same formula repeated. 
If the suspect says he cannot hear the second time, he is malingering, because 
the conditions are exactly the same. 

THE NOSE 

The external appearance of the nose seldom gives any valuable hint.s to 
the general diagnostician. The saddle nose is due to a gumma perforating the 
cartilaginous portion of the septum of the nose. It is most often encountered 
in hereditary syphilis. The onset of the deformity usually follows trauma. 
To inspect the inside of the nose with a nasal speculum i.s not necessary for 
a routine examination and is best left to the specialist anyway. A few in- 
quiries as to chronic discharge, face ache, etc., should be enough of a hint. 
Sinus infection never, in my experience, causes focal infection, but it may 
lead to chronic infection— bronchiectasis or asthma— of the lower respiratory 
tract. 
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PHYSICAL EXAMINATION OF THE NECK 

Inspection and palpation are the means of physical diagnosis regularly 
employed to examine the neck for; pulsations, enlargements, paralysis, spasm 
or rigidity of the muscles. 

Auscultation may reveal a bruit over the thyroid or transmitted to the 
carotids from the lieart, bwt such bruits are of no special significance. 

Pulsations of the carotid arteries are very marked in aortic regurgitation 
(p. 313). The verj’ marked disloealion of the carotids in aortic regurj^tation 
may be simulated by the pulsations of the carotids in hypertension (sec p. 313) 
and sometimes in hyperthyroidism. 

Venous pulsations in the neck seem to me to have little significance, unless 
they indicate a true arteriovenous shunt. Venous pulsations otherwise are 
simply transmissions of aortic pulsations. Prominent engorged neck veins 
indicate mediastinal or descending vena cava obstruction. 

Aneurysm of the subclavian artery presents as a pulsatile swelling above 
the clavicle. The diagnosis is not often confusing. In the early stage referred 
pain may be called muscular rheumatism or bursitis. Goiter, substernal goiter, 
Hodgkin's disease occasionally are considered. (See Stokes: Modern Clinical 
Syphildlogy, p. 1081.) 

Aneurysm of the innominate artery usually presents in the neck above the 
right clavicle, although the x-ray film will show a shadow in the chest and 
some of the early symptoms (cough, paroxy.smal dyspnea from pressure on 
the trachea, substernal pain from erosion) which point to the chest often pre- 
cede its appearance in the neck. In general, for an aneurj’sm it is painless. 
The x-ray shadow extends from the transverse aorta upward, in advanced 
cases well above the clavicle. Diagnosis is seldom in doubt, but dermoid cyst 
and sub.sternal goiter may present differential puzzles. (Parks: Aneurysm of 
the Innominate Artery, Arch. Int. Med. Cl: 848, June, 1938; "Warfield: Roent- 
gen Diagnosis of Aneuiysin of the Innominate Artery, Am. J. Roentgenol. 33; 
350, [March, 1935.) 

Aneurysm of the common carotid artery presents as a pulsatile tumor under 
the sternomastoid muscle. 

There is an ampulla of the artery just before it bifurcates at the wall; 
it is thinner at this point, which is the site of election for aneurysm. A sys- 
tolic murmur is \isually heard over the sac. There is a weakening absence or 
irregularity of the teniporal pulse. The cerebral blood supply may he de- 
ranged, leading to headaches, vertigo, insomnia, and temporary paralysis. 
Pressure symptoms in the recurrent laryngeal nerve leading to hoarseness 
have been described. 

Classification of Swellings in the Neck 
J. In tiie Ain: 

Keloid 

Actinomycosis 

Carbuncle 
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PuruLcle 
Aathrax 
Sebaceous cyst 

2. Sabvary glands: 

Mumps 

Submaxillary enlargement doe to stone is the duct 

Mixed tumors of the parotidj snbmaxillary, and sublingual glands 

Carcinoma of the parotid 

Cysts and adenomaof the parotid, submaxillary, and sublingual glands 

3. Lymph nodes: 

Infections 

Nonspecific — tonsil^ teeth, etc. 

Tuberculosis 
Syphilis 
German measles 
Infectious mononucleosis 
Hodgkin’s disease 
Tumors 

Metastatic front lip, tongue, etc. 

Lymphosarcoma 
Lympbocpitbelioma 
Benign tumors 
Lymphatic leucemia 

4. Enlargement of the thyroid gland 

5. Enlargement of the parathyroid glands 

<3. Enlargement of tbs carotid body 

7. Blood Tcssels; 

Thrombosis of the jugular rein 

8. Miscellaneous: 

Cervical rib 
Branchial cyst 

S. Infections: 

Ludwig’s angina 
Abscess of vertebrae 
(Not all of these need comment.) 

Skin. — 

Anthrax . — Malignant pustule affects the skin of the neck iie.xt in fre- 
quency to that of the hands. Hide porters carry the skins on their backs, and 
they rub the skin of the neck. "When a sharing brush is the infective agent, 
of eoui-se, the neck is the eiected site. The inflammatory process passes rap- 
idly from reddened itching skin to a papule which breaks down with coagula- 
tion necrosis in the center. At its height the malignant pustule (an unfor- 
tunate term, as pus rarely if every occurs) prevents the appearance of purp- 
lish or dark red eschar pushing through the opening in the skin, surrounded 
by a dense hard edema studded with small vesicles. Jfeningitis and general- 
ized anthrax may supervene. 

Actmowiycosis usually enters by way of the mouth, infiltrates the subma.v- 
illary region, and reaches the surface under the jaw. It ulcerates its way 
through the skin and through the skin opening the red granuloma can be seen 
at the base surrounded by purplish, livid skin. TJie fungus is taken in with 



Branchial cyst 


Hodgkins disease 


Lymphoblastoma 



Cervical gland enlargement 
due to syphilis 


Cervical gland enlargement 
due to tuberculosis 




Tumor of 
carotid body 



Cervical gland enlargement 
due "to tonsillitis 


Fig. 31.— Hgs*** ^ nwte. 


Metastatic cancer 
of cervical glands 
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food and lodges around the teeth. In my experience infection occurs as a 
result of chewing a straw, %vhich makes a penetrating wound in the floor of 
the mouth. 

The descriptions of anthrax and aetinomycosis are copied from textbook 
to textbook in stereotyped fashion, but in both cases, “Once seen, never for- 
gotten.” 

Actinomycosis starting in the neck or jaw is likely to metastasize to the 
lung and chest wall, vertebrae, abdomen, or central nervous system — brain, 
meninges, or spinal cord. (Snoke: Am. J. il. Sc. 175 : 69, 1928.) 

Salivary Glands. — A neighbor of mine brought her little boy to me one 
evening in some doubt and distress because she could not entirely accept the 
diagnosis of a pediatric practitioner that the swelling under the jaw was due 
to a spider bite. He had a well-developed case of mumps so the necessity of 
mentioning this diagnosis is not futile. The submaxillary and sublingual 
glands may be affected alone without parotid involvement. 

One of the common conditions most frequently misunderstood and mis- 
diagnosed is stone in the salivary duct. I have seen any number of these 
called tonsillitis, mumps, abscess, and once when an incision was made in the 
check under the impression that the swelling was an abscess, a salivary flstula 
formed witli tragic results. The subraaxillary is the gland most often affected, 
then the parotid. The onset is sudden, with complete or partial obstruction 
of the duct. Discomfort becomes acute when something is taken in the mouth, 
for then the gland swells suddenly so that it is readily palpable and is ex- 
quisitely tender and painful. My cases have all been. in young adults. The 
stones arc often so sandy as not to show on an x-ray film, but sometimes quite 
large calcium stones occur and an x-ray is always advisable. Probing for the 
stone is easy and has diagnostic and therapeutic results. Tho diagnosis is not 
difficult, provided one keeps the possibility in mind. 

Parotitis may occur as a complication of any general infection — most fre- 
quently general sepsis. 

Tumors of ihe Salivary Glands . — The commonest ai-c the so-called “mixed 
tumors.” The paiotid is most often affected but the submaxillary and sub- 
lingual may be. Hertzler (Surgical Pathology of Diseases of the 2fech, J. B. 
Lippincott, 1937) has a picture of a mixed tumor of the sublingual gland alone. 
The cellular elements in the tumors arc really mixed, including oilen cartilage, 
myxomatous tissue, epithelial and endothelial areas. I stand A\ith Hertzler 
who wrote, “The variegated structure of these tumors inspires symphonic 
flights on the part of the histologist but it is meaningless to the surgeon and 
I suspect to the laboratory wan himself. The term ‘mixed tumor’ is all 
inclusive.” 

Important to remember is that the clinical cause is very slow and metas- 
(ases are very rare. They arc far from malignant in the ordinary sense. It is 
rare for the patient to present himself to the diagnostician before a period of 
two or three years from the onset — from the time he noticed a swelling. 
Hertzler had a patient nliose tumor was forty years old. The typical parotid 
tumor is a hard, ovoid or lobulated tumor situated in front of and behind the 



EXAillNATION OP TllE HEAD 


271 


ear. These tumors invariably occur in the lower half of the gland in distinc- 
tion to the adenomata and malignancies which occur in the upper half. In the 
course of time they become diffuse in the tissues. The subraaxillary and sub- 
lingual tumors, according to Hertaler’s experience, ne'S’er invade the surround- 
ing tissue. “No other tumors so well repay operative work: recurrences may 
he repeatedly operated on and finally cured.” 

Other tumors of the salivary glauds are adenoma, cyst, carcinoma and 
malignant mixed tumors. 

Lymph Nodes. — The great chain of neck lymph nodes* begins in, around, 
and under the parotid gland and extends down along the course of the ex- 
ternal jugular vein and when infected, push up at the side of the stemomastoid 
muscle. The second great chain consists of the submental and suhmaxillary 
nodes. But closely associated are the occipital and mastoid nodes. A single 
mastoid node is particularly likely to be enlarged in German measles. 

Since they drain the whole head, including the often infected mouth, 
pharynx, nose, tonsils, teeth and ears, the commonest enlargement of these 
IjTuphatic nodes is the nonspecific one from these causes. Location of the 
initial infection is usually sufficient to clinch the diagnosis, Jletastatie en- 
largement from Up, tongue, and other head cancers is the common cause of 
their enlargement after the age of fifty. “Virchow's gland” is a single node 
behind the clavicular insertion of the stemomastoid muscle just above the 
clavicle: it indicates carcinoma of the stomach. 

Tuberculous adenitis is a rare disease in this country since the use of 
pasteurized milk and/or the elimination of tuberculosis in dairy cattle. The 
typical case occurs in children or adolescents, involves the deep cervical or 
submaxillary nodes, progresses to characteristic fusion of the glands and 
adhesions to surrounding tissues, and. has a strong tendency to fistula forma- 
tion. In adults it may be very puzzling and although the matting and fistula 
formation are still characteristic, it may appear as large, hossy, semifluctuat- 
ing masses. 

Sypliilitic adefitiis may closely imitate tuherciilous adenitis, especially in 
the adult Negro. (See Colin: Masses in the Neck, Am. J. Syph. 2: 67, 1918.) 
In differential diagnosis the Wassenn.nnn test and biopsy will probably always 
need to be employed. 

Hodgkin’s Disease . — The cervical lymph nodes are affected fir^t in over 
75 per cent of all cases of Hodgkin's disease, usually in the upper posterior 
triangle. Young males around the ages of twenty to thirty are most often 
affected. In the early stages the constitutional reaction is slight. The prog- 
ress is usually sloiv. Later eiilargemcnt of the spleen, fever, cachexia, wasting, 
and wide dissemination through the lymphatic system occur. Any painless 
lymph node swelling, single or multiple, anyAvherc in the body, unless readily 
explained, should suggest Hodgkin’s disease. The mediastinal primary in- 
volvement and skin lesions are discussed elscnhcre. (Sec p. 430 and p. 193.) 
In differential diagnosis lymphatic leueemia and lymphosarcoma are always 
considered. The blood picture usually settles lymphatic leucemia. Since the 

•Dy Uie ^»ay, they are not glands. They do not secrete anything. They are notlca 
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normal final termination of Hodgkin’s sooner or later is in the mediastinum, 
an x-ray study may be helpful. Some surgeons object to biopsy, but the dam- 
age can hardly be of much consequence. No other tumor or granuloma re- 
sponds so quickly to x-ray therapy. 

Lymphosarcoma is, according to Hertxler, “appallingly common, being 
second only to Hodgkin’s disease among the serious primary diseases of the 
neck.” Naturally mistaken for Hodgkin’s disease, they, bou’cver, nm differ- 
ent courses: Hodgkin’s affects successive groups of nodes only, while lympho- 
sarcoma spreads by extension and metastases. Lymphosarcoma tends to af- 
fect those in middle age and to run a mote rapid course. The first swelling 
is generally in the upper part of the neck behind the sternomastoid. They 
seldom attach themselves to the skin, though fixation to other surrounding 
structures is common. They invade the mediastinum. 



Vis. — Hodgkin's 4ll» joe. 


Lympho-epilhcliorna, or endothelioma, is another malignant lymphatic tu- 
mor that has quite characteristic clinical features. The neck manifestations 
are usually preceded by the formation of a tumor in the pharynx or naso- 
pharynx, commonly near the fossa of Roscnmuller, although this is not often 
discovered before the neck tumor presents. In the nock the tumor presents 
at the angle of the ja'v. It is painful, fixed, and den.se. “Location and den- 
sity are all but pathognomonic.” (Hcrtzlcr.) Other nodes may become in- 
volved, although the disease strongly tends to remain unilateral. 

Benign tumors of the neck include lipoma, myxoma, deimoid athcroma- 
atous cyst (uen), chondroma, hemangioma, and lymphangioma. Lipoma may 
occur anywhere. One of Hcrtzler's casra wa.s mistaken for a goiter. The 
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submental region is a favorite place for lipoma anil dermoid. Cbondronia 
arises from the hyoid or gill cleft, etc- 

Ilfjffroma or lymphangioma is found in infancy and childhood. If dis- 
covered late, its beginning can usually be traced to infancy. It feel.s, from 
external palpation, as if it wag eircutnacribed, though operation seldom finds 
it so. They respond poorly, even badly, to irradiation. 

The Thyroid Gland. — Very slight eiilargeinent.s of the thya-oid gland can 
be readily seen and felt. But nith proper technique even the normal gland 
can be palpated and outlined. Do not stand in front of the patient andVab 
the neck as if you were going to strangle him. Stand behind the patient and 
instruct him to lower the chin so as to relax the sternomastoids. Then uith 
your forefingers gently feel as you press the gland against the Hat of the 
thyroid cartilage. Lahey (J.A.M.A. 8G: 813, 1026) recommends a method iu 
which the physician faces the patient and eucireles the neck with both hands, 
thumbs anterior, press the trachea toward the side to be palpated with one 
thumb and feel tho gland under the sternoinastoid with the other thumb. 



There are few pitfall .1 iu identifying the thyroid. Even the commonest, 
a substerual thyroid with no gland palpable iu the neck, is very rare. Even 
more rarely a tumor, as Hertlzer’s lipoma case, or a dermoid occupies the site 
of the thyroid. 

After determining that the tljyroid is enlarged, it is necessary for the 
practitioner to determine what sort of an enlargement it is and how much 
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damage it is doing. The American Society for the Study of Goiter has ac- 
cepted the following classification: 

1. yontoxic Diffuse Goiler is found mostly in childhood and adolescence. 
It is a soft, diffuse enlargement, representing a disturbance of physiologic func- 
tion, lack of iodine in the food, menstrua], and endocrine disturbances. 

2. iVonfoxic iVodufar Goiter. — ^This includes colloid goiter. Most of these 
are made up of lobulations which the diagnostician should be able to feel. 
They occur mostly in adult life but can oeeuc in late childhood. After being 
located and classified, the diagnostician’s duty is to determine toxicity. The 
basal metabolism should be determined, but Ilertzler (Diseases of the Thyroid 
Gland, Paul B. Iloebcr, Inc., 104J) insists and I think rightly that evidence of 
cardiac disturbance is more important. 

3. Toxic jVodutar Goiter. — ^TJiis is perhaps only a development of the non- 
toxic nodular goiter, as it is possibly a development of the diffuse, nontoxic 
goiter. Under the older nomenclature these were called toxic adenoma. An 
evaluation of the amount of damage that is being done is often difficult in the 
borderline cases. A woman who has developed a goiter is naturally appre- 
hensive and nervous, which catiscs tremor and tachycardia. A period of ob- 
servation is often indicated, but not too long, as these goiters do not respond to 
medical management, and if left alone they may cause crippling cardiac damage. 

4. Totic Diffv.se Goiter (exophthalmic goiter. Parry’s, Graves', or Base- 
dow’s disease). — Few diseases are more readily recognized. It runs a typical 
and specific clinical course, with a definite beginning. In about 10 per cent 
of case.s the gland is not notably enlarged. The symptoms are fatigue, in- 
creased appetite, palpitation, sense of heat in the skin, and usually weight 
loss. Exophthalmos is usually jirescnt. Witli it go the array of eye 
signs (sec p. 260). Exophthalmos occurs occasionally in the toxic nodular 
goiter of late childhood. Tachycardia and tremor of the hands are quite con- 
stant. The presence of any three of the four cardinal signs— goiter, exoph- 
thalmos, tachycardia, tremor — is enough to decide a diagnosis. The basal 
metabolic rate i.>! always high. I would not make a diagnosis luitil it nas 40 
pU\s or over. It may reach 125 plus. The only differential diagnosis that need 
be considered is a neurosis with tremor and tachycardia, and perhaps some 
thyroid enlargement. But the B. M. B. should settle these. 

Fetal Adenoma. — A fetal adenoma of the thyroid is a true adenoma, about 
as near a thing to an embryonic rest as one nill find in pathology. It lies 
inside the gland in its own capsule and may be p.ilpated in children. It runs 
a very slow course, nith sporadic or progressive increase as the ca.se may be, 
and with a strong tendency uJliinatcly to become malignant. It is usually 
single, though it may be multiple. In itself it docs not produce symptoms of 
toxicity. 

Alropliu of the Thyroid. — Both the classical syndromes of hypothyroidism, 
cretinism and myxedema, may develop on coUoul or nodular goiters, but usu- 
ally there is atrophy. In cretinism this may mean congenital absence of the 
gland. The diagnosis rests on the constitutional slate rather than on the con- 
dltion of the gland. 
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Parathyroid Glands. — (See p. 218.) 

Carotid Body. — Tumor of the carotid is rare. jUI reported cases seem to 
be of the same kind. It is slow in growing and potentially malignant. It is 
easily removed in the beghming, but tends to invade the carotid vessels and, 
accordbig to Ilertzler, about the time the patient wants it removed, it is in- 
operable. The diagnostic points are that the tumor arises in the bifurcation 
of the carotid vessels about on the level of the upper border of the thyroid 
cartilage ; it is ovoid in shape, §mooth, not lobulated and is movable horizon- 
tally but not vertically. There may he nonexpansile pulsation, a brpit, and 
thrill. It may cause bulging of the wall of the pharynx and contraction of 
the pupils. 

Cervical rib must he remembered by the diagnostician, though the mani- 
festations are likely to be in the arms. (See p. 483.) 

Branchiogenic Cysts, Brancitiogenic Carctnqnia, Thyroglossal Cysts. — The 
vestigial remains of the first cleft begin at the tubercle of the ear and continue 
down along the Hue of the jaw, terminating in the midline above the larynx. 
The second cleft arises in the region of the upper part of the sternomastoid 
and ends in the hyoid bone. The third and fourth clefts arc in the region of 
the lower part of the sternomastoid just above the clavicle. Cysts arising from 
these structures may occur at any age fronr uine months to seventy years. 
Host frequently they occur between the ages of twenty and forty. They ha^e a 
slow, painless growth, the skin moving ficcly over them. Sometimes they rup- 
ture, leaving a persistent sinus or fistula. Sometimes the contents of the cyst be- 
come infected as from a tonsillitis. 

Carcinoma arising from the branchial clefts must be remembered. The tu- 
mor arises behind and below tlic angle of the jaw, is pamful, and grows rapidly. 

Thyroglossal Cyst. — Peisistcnt thyioglossal duct’ may become eystie, form- 
ing a swelling in the midline somewhere between the isthmus of the thyroid 
gland and the base of the tongue. 

Ludictg’s angina is a diffuse infection of the tissues of the neck, following 
an infection of the mouth, although the initial focus may not be found. No 
description can improve on the original by ’Wilhelm Freiedrich von Ludwig 
(Medicinisches Corrcspondenz-Blatt dcs wurttembergischen,artzlieheu 'Vereins 
6 : 21 , 1836 ). 

“After a series of prodromal symptoms . . . there develops a firm swell- 
ing . . . usually in the cellular tissue surrounding the subniaxillary gland. 
This . . . swelling spreads around the neck under the jaw . . . with marked 
lateral bulging. . . . The tongue lies on a floor of . . . indurated bright-red 
tissue, which feels like a hard, calloused ring along the inner border of the 
jaw inside the mouth. . . . Ability to open the mouth is restricted and pain- 
ful .. . speech is difilcult . . . thick and gurgling. . . . The skin, ... in the 
early stages at least, is very slightly reddened if at all and is normal in tex- 
ture; . . . later, soft red spots may appear . . . but no pus is ever formed. . . . 
The symptoms of the subsc(iuent rapid course arc those of a putrid-typhoid 
process, and in four to five days, the tenth to twelfth from the onset of the 
illness, coma develops and death occurs with indications of respiratory 
paralysis.” 
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Mascles of the Neck 

‘Whenever a seious membrane is inflamed, the muscles supportiiiij and 
protecting it become rigid and limit motion. The meninges are no exception, 
and M’ith meningitis, rigidity of the muscles of the neck and spine ensues 
The patient lies with the head thrown back, and attempts to move it forwai*! 
are resisted by muscle spasm strong in proportion to the severity of the men 
ingeal irritation. In tuberculous meningitis the patient may be in opi.stliotonos 
with the legs drawn up in flexion. Kemig’s sign of meningitis was de.scribed 
as follows (Berliner klin. 'Wclmsch. 21 : 829, 1884) : 

“Extension of the patient's leg at the knee is only possible to an angle 
of IS.j degrees, or if the phenomenon Ls marked, only to a right angle. . . . 
Further, with the patient in the dorsal position this contracture appears when 
the extended leg is brought to a right angle with the trunk. In normal pa- 
tients no similar contracture is seen with the same degree of flexion of the 
trunk.” 

Torticollis when organic is a rigid contracture, fixed, pennanent and in- 
durated, of one .sternoinastoid muscle. Orthopedists distinguish t^\o classes: 
the acquired, due to infiltration from infected cervical lymph nodes, and con- 
genital, probably due to hemorrhage info the muscle as a birth trauma. Aside 
from the effect on the patient’s psychology, it has no medical or diagnostic 
significance; the patient should be turned over to the orthopedic surgeon for 
plastic reconstntetion. 

Menial torticollis must always be considered . by the diagnostirian con- 
fronted ^\ith torticollis. It is a kind of chronic tic: the spasm disappears 
during sleep. Otherwise it may resemble torticollis. They are most difilcult 
patients to treat. (See Claik: Mental Torlicollis, Sled. Rcc. 92: 48, 1917; and 
Fisher: Torticollis: A Review, Am. J. Orthop. SuTg. 14: 669, 1916; and lYhit- 
man: Congenital Torticollis, Ann. Suig. 65: 772, 1917). 

Myositis ossificans progressifa affects the nock muscles early in the disease. 
See description under cxtrerailics. 

Phantotn Tumors. — Spasms of muscles may imitate real tumors and con- 
stituc a diagnostic puzzle. Sir James Paget records a case of a woman, about 
sixty, who had had a tumor on or o^er her parotid body. This had been 
removed about eight years hetore he saw her, and in the operation the iaeini 
nerve was injured. The facial muscles were partially paralyzed and .subject 
to twitehings. In the last year there had been a renewed superficial giowlli 
over the parotid body and an increase in the facial twitehings. But «liaf 
alarmed the patient was the appearance of a tumor, as she thought, below llio 
left clavicle. This was the clavicular portion of the pectoralis major, partially 
contracted and hard, and perhaps made irritaide by the frequent twitehings 
of the platysina. All appearance of a tumor was spoiled by raising the arm 
above the head. 



Chapter 7 

CHEST. ABDOMEN AND BACK— EXTERNAL FEATURES 

The routine diagnostician, in pursuing his laudable purpose of making the 
most complete physical examination in the most expeditious manner, should 
reseiTe time before he begins to assess the internal viscera of the chest and 
abdomen to sur\ ey the external features of the Ijody. It is well to do this with 
the patient in the standing position. With the patient prone all evidence of a 
hernia, epigastric or umbilical csiiecially, disappears. The contour of the chest, 
lines of habitus are blurred. The back, of course, cannot be examined at all save 
in the standing position. 

Routine examination should be directed at the following structures in 
order : 

1. The general contour, mn.sciilar atrophy, and Jnobility dcfoimities of the 
chest, abdomen and back. 

2. The ribs and sternum. 

3. The axillae, i)articulaily lymph nodes. 

4. The breast. 

5. The umbilicus. 

G. The abdominal wall forheriiiac. 

7. The groin. 

8. .'Superficial veins or phlebectasia. 

9. The spine. 

1. General Contour 

The contours of the chest, aside from those which are classified as habitus 
(.see p. 177), are the phtliisie, the winged, and tJic bari-eJ or emphysematous. 

The phthisic chest is generally described as a long, flat chest with promi- 
nent ribs and winged scapulae. The designation means little, because this type 
of chest is often seen in the absence of tuberculosis. A.s a matter of actual 
record, the average thoracic index (the thoracic index is the valixe determined 
by dividing the anteroposterior diameter of the chest at the nipples by the 
transverse diameter at the same level) of adult males with tuberculosis is 77 
per cent as compared with a normal of 67 to 70 per cent; i.e., the average tuber- 
culous chest is deeper than the average normal chest (Weisman: Contour of 
Normal and Tuberculous Chests, J.A. A. 89: 281, 1927, and Arch. Int. Jfed. 
50: 907, 1932). The chest gradually’ flattens from neonatal to adult life: thor- 
acic index should clxauge from 106 per cent to 67 per cent in eighteen years. 

The aJar or winged scapula chest is also of little clinical signific.mce. 
Graves, in a series of studies extending over many years (see ifethods of 
Recognizing Scapular Types in the Living, Arch. Int. Jled. 36: No. 1, July, 
1925 for complete bibliography), endeavored to formxdate a classification of 
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the morphological types of scapulae as a basis for determination of a inunber 
of biologic tendencies, ranging from bone growth to longevity, morbidity, and 
human adaptability in general. The scapular types are based largely on the 
vertebral bolder contour below the scapular spine, whether convex, straight, 
or concave. He called the last the scaphoid .scapula and considered it a-sso- 
ciated with other anonialics m development (anatomic, physiologic, psychic, 
and psychoiieurotic) and also a.s a stigma of congenital syphilis. 

The aiipJvjsematous or barrel chest has a high thoracic index — i.e., great 
depth. It, like the othei's, does not necessarily mean cinpiiyscma, although long- 
continued emphjsema or asthma is likely to produce it. The aserage thoracic 
index of such a group was 82.8 per cent. 

The deformities of tlie chest are funnel breast, chicken breast, kyplinotic and 
kyphoscoliotic chest. 

Funnel breast or trichleibru-st is characterized by a depression of the lower 
end of the stcinum. In most instances the dcfoimily is noted at birth or in early 
childhood and is comparatively small; (lie cattscs of its development arc obscure: 
rickets, obstruction to respiration due to adenoids, and tiauma have been impli- 
cated. Edcikcn and Wolfcrth {The Heart in Funnel Chest, Am. J. 31. Sc. 184: 
4, Oct., 1932) found cases of mild and moderate degrees common. 3Iodcratc or 
severe grades cause a displacement of the heart to tlie left and usually upward, 
and occasionally the heart is rotatcel. Seldom, however, docs it cause any kind 
of cardiac incapacity. Carr (The Cardiac Coniplicatioms of Trichterbrust, 
Ann. Int. 3Icd. 6: \o. 7, Jan., 1933) report.s some cases of dyspnea and palpi- 
tation relieved by operation. 

Chicken breast is bulging, with proniintncc of llie sternum, mid unless 
associated with spinal deformity, caufv-s no symptoms. 

Chest deformity due to scoliosis and k 3 -i)ho',eolioscs, on tlic contrarj-, iii- 
forccs a very grave burden on the thoracic viscera. Of course the more o.x- 
treme the deformitj', the graver the burden. Slight to moderate dcfonuitic.s 
are no more serious than funnel chest, but Chapman, Hill and Graybcil (Pul- 
monocardiac Failure Ilesulting From Deformities of the Chest, ilcdicuic 18: 2, 
3ray, 1939) make the surprising statement that in severe deformities the aver- 
age duration of life is only thirty years. The most frctpieut cause of death 
of the hunchbacked is pulmocardiac failure. Edekein (The Effect of Spinal 
Deformities on the Heart. Am. J. 31. Sc. ISO: 1, July, 1933) found that most 
patients with kyphoscoliosis of severe grade have right-sided disturbauce of 
cardiac function. Their aetivilies are nearly always restricted by djspnca and 
often they are cyanotic. The size, shape, and position of the heart aie markedly 
changed. The electrocardiogram, except for axis deviation, is usually noniial. 
The progression of events, according to Chapman et al, leaves no doubt that 
the primary difficulty is the thoracic deformity. Vital capacity i.s gradually 
reduced. The mechanism of puhuonaiy exchange lack.? efficiency and incora- 
plelc oxj gcnation of the blood may occur. 

Mobility of the Chest.— The comparative size and cxiiansioii of the two 
sides should be noted. Pleuriqr more notably' than any other iiitrafhoracic 
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disease limits tJie motion of the affected side, llie onlj' illustration of a physi- 
cal sign which Laennec incorporated in this book ^vas this one. 

Litten’s sign, if it is to he performed at all during the e.xamination, may 
better be elicited at this stage. The original description (Deutsche med. 
AVchnsehr. 18; 273, 1S92; and Verhandl. d. cong. t. innere 3Ied. 13; 309, 1895) 
is as follows : 

“I have observed that it is possible to see the movements of the diaphragm 
... on the thorax in all healthy men. The phenomenon takes the form of a 
wave motioii that, beginning on both sides at the height of the sixth inter- 
costal space, travels downward with maximum inspiration in the form of a 
straight line or shallow furrow (which makes an acute angle with the ribs) 
over several intercostal spaces, at times as far as the costal margin. With 
expiration, it rises again o\er the same area.” 

“The patient to be studied is placed In a horizontal position . . - with his 
feet toward the window, while the examiner, standing three or four steps away 
with his back towards the window, observes him from an angle of about forty- 
five degrees. . . . Wc avo convinced that in a dark room the phenomenon is 
visible only if a source of light is so placed that the beams strike the thorax 
from the direction of the feet at an acute angle with the thorax.” 

I have never found Litten’s sign of the slightest value. The x-ray has 
entirely superseded its usefulness. 

2. RIBS AND STERNUM 

Abnormalities of the Ribs. — Steiner (Radiology 40; Xo. 2, Feb., 1943) 
made over 38,000 radiograms in a study of rib obnonnaUtie.s: 59, or 0.15 per 
cent of the total were found to have rib abnormalities. Besides cervical and 
lumbar ribs winch accounted for half the total, the ai\omaIies consisted of bi- 
partition, synostosis, “tile roof” formation, and rudimentary ribs. 

Actino}nyco$is is of thoracic distribution in about 15 per cent of all cases. 
Prom the primary foci in the lungs or pleura, sinuses opening on the chest wall 
usually occixr, often with destruction of one or more ribs. 

Blastomycosis of tlie pulmonary form also may form sinu.ses through the 
chest wall. 

Tietze’s disease was first described iu 1921. It consists of painful swellings 
of the costal cartilages near the costochoudral junction, nonsuppurative and with 
little constitutional disturbance. The patients are adults from 28 to 50 years 
of age. One case, followed over a year, did not develop any suppuration. The 
course is variable, with fluctuations in the size and tenderness of the swellings. 
The overlying skin is normal and freely movable. One, two, or three cartilages 
have been involved. The swelling is sometimes of considerable size, extending 
to the axilla, or filling the intercostal space. Some infection usually precedes 
the growth in most of the reported cases. A biopsy in one case showed only 
normal cartilage (or chondroma); in another, fibrositis and giant cells. In some 
cases the swellings disappear spontaneously hut not all. (Tietze; Bcrl. klin. 
Wchnsehr. 58: S29, 1921; GiU, Jones and Poliak: Brit. il. J. Aug. 8, 1942.) 
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Sternum. — rulsatiiiy htcmum, or ctosion of the stemini, is usually, hut 
not always, due to aneurysm of the aorta. Aneurysm of the interval mainmary 
artery, metastatic liypetnephi’oma, malignant adenoma of the tliyroid, Pan- 
coast’s tumor (intrathoracic tumor of confusing etiology and histology some- 
times presenting Horner’s syndi’orae), have been described as producing 
sternal pulsation: Leuis’ ease was a metastatic hypernephroma with a i)osi- 
tive Wasserniann, making a suggestion of aneurysm natural (Lewis: Brit. 
Heart J. 2: No. 4, Oct., 1940). (See also Crile: Pulsating Tumors of the 
Sternum, Ann. Smg. 103: 199, 1936; Malle: Ohio State M. J. 39: 346, April, 
1943; Horsley; Pulsating Tumors of the Anterior Surg., Gyneo., 

and Ohst. 75: 49, July, 1942.) 

Solid nonpulsating tumors of the sternimi include any form of benign or 
malignant bony tumor, sarcoma probably leading the list of primary growths 
and any metastatic tumor, hypeniephroma and carcinoma of the thyroid being 
most frequent (Hedblom; Tumors of the Cony Chest 'Wall, Arch, Surg. 3; 56, 
1921) ; Macey and Phalen (Surg., Clyriec., and Ohst. 76: 453, April, 1943) em- 
phasize the importance of taking roentgenograms of the sternum in all cases 
of sternal pain. 

Infectious of the steriuiin include gumma, osteomyelitis and tuberculosis, 
in order of frequency. The sternum is a moderately favorite .site for gumma. 
One-half of one per cent of all cases of osteomyelitis affect the sternum. Pain, 
excruciating with respiration, is the early sign. The infection can extend so 
that it destroys all the costal cartilages as in a case of Siler’s (Surgery 12: 
407, Sept., 19,42). Tuberculosis involved the slcrnnm in 1.1 per cent of a series 
of 1,134 cases of bone and joint tuberculosis. (W,asser])nrg; New England J. 
Jled. 225: 445, Sept. 18, 1941.) Practically every case develops a draining 
sinus. The swellings are painless. 

3. The Axilla 

Swellings of the axilla almo-st e-\clusively originate in Jyjnph nodes. 
Furunculosis is common in the axilla involving the nodes. Tularemia must be 
lemembered even when there is an insignidcant or healed soie on the finger. 
Tuberculosis and syphilis seldom involve the axillarj’ nodes exclusively. Infec- 
tious mononucleosis frequently affects the axillary nodes, hut as a part of cen-i- 
cal adenopathy and pharyngitis. 

Hodgkin’s disease and Icuccmin may locate in the axilla early and exclusive 
to other sites. Baldridge and Aavc (Arch. Int. Med. 45; No. 2, Feb., 1930) ob- 
served 150 consecutive cases of Ijmphoraa (under which name they included a 
number of lymph node growths) and found the axillary nodes involved 32 times 
in Hodgkin’s, and 50 times in Icucemie types. In two cases of Hodgkin’s disea.se 
the axillary nodes were enlarged first, befoic any other bodily lymphadenopathy 
■ .was obsemed. Burnam (J. A. M. A. 87: 1445, Oct. 30, 1926) found that Hodg- 
kin’s disease affected the axillazy nodes in 58.3 per cent of cast's, but never pri- 
marily in his series^ 

Lymphosarcoma, or malignant endothelioma, affected the axillarj* nodes 15 
times in Baldridge-Awo’s scries, never primarily, while in Besjardin and Ford’s 
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series (J. 'A. M. A. 81: 925, Sept. 15, 1923) Ijmphosarcoma affected the axilla 
in 50 per cent of all cases. 

“The axilla is a deep well,” toIcs Ker, in his text on infections diseases 
lie refers to the exanllicms and especially to the piodiomal rashes whieh ap- 
pear in the a.xilla and the interpretation of ttliich allows the diagnastician to 
predict and anticipate the generalized rash, particularly of smallpox and chick- 
en pox. By reason of its constantly damp and waiin conditions skin eruptions 
in the axilla are likely to be particularly blight and vivid. The prodromal rash 
of smallpox, usually an erythema, may be generalized but is always brighter 
in thfi axilla than anywhere else and may be exclusively confined to the a.\illa. 

4. The Breast 

It is certainly the function of the intetiij.st to examine the breasts, al- 
though he usually scorns this part of his routine. Nor do many internists or 
even surgeons follow a logical and systematic routine in making a breast 
examination. 

First, what are you looking fort What arc the diseases of the breast? 
“It is easier,” as Ilertzler says, “for the surgeon to act like one who knous 
what he is talking about if he actually docs know.” 

A. Bevelopmcnial anomalies arc multiple accessory breasts and unequal 

development of the two sides either at pubcity or hyperplasia in adult life. In 
the last condition one bicast may be much laigcr tlun the other, and malignant 
tumor is often diagnosed. Kecognitiou Is easy if tlic possibility is kept in 
mind, because the breast is soft and conijiressible with no evidence of tlio 
pr,csoncc of a tumor. < 

B. Inflammalion of the mammari/ yUind. 

a. Infantile mastitis is acute, usually nonsuppurative and mystciious. 

b. Puerperal mastitis, usually nonsuppurating hut occasionally sup- 
purative. 

c. Chronic infectious niaslitw is often mistaken for malignancy, but a 
history of long duration is a clue to the benign nature of the condi- 
tion. They often follow on an acute puerperal mastitis. 

d. Traumatic mastitis with fat ncciosis. Any trauma, even tlic pics-suro 
of a coi'sot, sufficient to injure fat tissue, is the cause. Tlic mas.s pio- 
duced by fat necrosis is surprisinuly haid. The skin is not freely 
movable ov er it. 

c. Granulomata of tlio breast, lulieicuhisis, syphilis, and actinomycosis 
are rave, tuberculosis being the most eommou. 

C. Chronic mastitis (intcrslithd and ]>aiciiclivmalous — uhalevcr you wisli 
to call it), cystic nmstitis, diffuse fibroadenoma, iinoUition cysts, Scliimmcl- 
buseb's disease, intcnstitial metaplasia, parenchymatous hypcrjilusla arc various 
names for the disease which gives tlic elinician the most trouble to diffcitnliatc 
from malignant tumors. It is not an infianini.ition nor a neoplasm, but probably 
au involution pi-occ.ss which may go through various stages, hence the many 
names applied to it. ' It may present pain and notlular tumor. It is thus easily 
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INSPECHON 




Quality of 5kin. 
’Peau Dopange' 



Quality of Skin. 
Comparative Size of Breastss 
Excoriation of Skin and Nipple 
due to Paget’s Disease 


PALPATION 



Palpation of whole breast 
with flat of hand and palm 



Palpation of each cjuadrant 
between thumb and finger 


Fig. 2S.— Hxamfiiatloii of (he breast. 
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bet\veeu thumb and forefinger jwilpate each quadrant of the breast and palpate 
directly behind the nipple. Record the findings of both breasts. If there is a 
lump, note its movability or fixity to the skin or pectoral muscles. Palpate the 
axilla for axillary Jiodes. 

Transillumination may be carried out in a dark room by placing an elec- 
tric flashlight under the breast. Cj’sts and tuntors can often he outlined in this 
way. X-ray examination also is used. 

If a lump or diffuse invasion is found, can the clinician try to arrive at a 
diagnosis or should a piece of tissue always be removed for biopsy? I do not 
feel competent to answer this question. In most cases the decision -vviJl be 
taken out of the elinieian’s hands by the patient herself. Certainly the 
cHiiician should be able to decide whether he needs surgical advice or not. 
Hertzler believes the diagnosis should he made by gross pathology, but only 
with a wide open operation, as I understand him. It is the bordei'line group, 
he argues, in which the pathologist is not certain, that 100 per cent of cures 
are attained. “It is one of the smart facts in medicine that when an epi- 
thelial proliferation is cancer ; it is easily rccognired as such. ’ ’ 

An almost equally difficult problem for the clinician occurs when the 
patient has subjective symptoms, but no physical signs. Fat u omen with large 
breasts and women after the menopanse, especially childless women, often 
have discomfort in the breast. If the symptoms are present only at the time 
of menstruation, they lose their significance. “Family quari’els cause as many 
sore breasts as sore heads.’’ Voting ladles who go on petting parties often end 
up with aching breasts as well as aching hearts. And most potent of all is 
the discomfort that began when a relative op neighbor died of cancer of the 
breast. 

..Uthough the female breast is the one usually discussed, the male breast is 
also, though rarely, subject to tumors and mastitis. 

The scar of a removed breast is prolrably of more significance to the general 
diagnostician thajiy any condilion of the breast in situ. lie mn.st get the 
fullest account, preferably from the surgeon responsible, of why it was re- 
moved. Extension of mammary tumors' i% in flic great majority of cases, by 
way of the lymphatic.^ to the axillary, supraclavicular and more rarely, to 
the umbilical regional Ijmiph nodes. The axillary nodes are divided into three 
groups — the anterior pectoral at the lower border of the axilla, beside the 
lower edge of the pectoralis major; second, the central group above the deep 
fascia, just beneath the axillary vessels and cxtendujg into the brachial ; third, 
the subclavian, rather high above the axilla in the body of the pectoralis 
muscles. 

Constitutional inefastases are those: (1) within the cranial cavity and are 
likely to present the symptoms of any progressive intracranial tumor. The 
symptom.s may begin so long after the breast removal that the latter ha.s been 
forgotten, or at least lost sight of as the cause. 

(2) Idetastases within the thorax presentiug a great variety of symptoms 
of bronchial irritation, Inng, pleural or mediastinal involvement. “I base 
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seen,” -ttTites Hertzler, “the mediastinal involvement begin ten years after the 
breast operation, and progress slowly for another ten years.” 

(3) ^letastases to the liver producing epigastric distres.s, enlarging liver, 
and jaundice. All of these conditions lead to embarrassing gall bladder drain- 
ages, exploratory laparotomies, intracranial operations, thoracotomies, pleural 
drainages, etc., if the history of masteetoniy is not uncovered. 

(4) ifetastases to bones may occur before the breast cancer is even pal- 
pable, as well as after mastectomy. Any of the long bones may be involved 
and a spontaneous fracture the first indication. Frequent and most distress- 
ing on account of the pain produced by pressure on nerve roots are the metas- 
tascs to the spine, which may occur from cervical region to sacrum. 

{Tteferences! Uertiler; Sargical Palhotogy of the Itammary Gland, J. B. Lippincotf 
Co., 1933. Eicry internist should bo made by the American Board to read this vivid account 
by a master clinician. Bailey, Hamilton: PlijsicabSigns is Clinical Surgery, William Wood 
and Co , 1930. Cheatle and Cutler: Tumors of the Breast, J. B. lippincott Co., Undated — 
circa 1940. Woolsey: Late Recarrenco After Radical Breast Operation, Ann. Sarg. 80: 892, 
Doc., 1934. SliOTve how the metastatic disease may come so long after the original breast con- 
dition as to seem a new disease.) 

5. Sxamination of the Umbilicus 

The umbilicus in the newborn is subject to hemorrhage, granulation tis* 
sue, and infection. After the period of those dangers is over, it is subject to 
the following abnormal conditions: 

I. Developmental Anomalies. 

A. Omphalo7nesenferic duel. 

1. Patent with fecal fistula or discharge of clear nonfecal viscid 
fluid. 

2. Not patent, but showing icmnant covered with skin. 

B. Mechel’s divcrikulum is attached to the umbilicus in about 25 per 
cent of cases. It may protrude as a hernia or it may cause intes- 
tinal obstruction from torsion, with pain centering in the um- 
bilicus and retraction of the umbilicus. 

II. Umbilical Concretions. — Occur most often between the ages of twenty 
and sixty. Cause considerable abdominal pain. Jlay look like au 
acute inflammation of the abdomen. Discharge of concretion with 
blood and pus, followed by relief. The concretion forms on the ba.sis 
of cheesy masses in the umbilicus. Usually can be felt in the umbili- 
cal dcpres.sion, hut sometimes at the side. 

III. Paget's Disease of the Umbilicus. — Similar to Paget’s disease of the 
nipple. 

IV. Infections of the Umbilicus. 

A. Syphilis. — Bolli congenital and in the adult. In the adult it may 
form a tumor or an ulcer with a fetid discharge. 

B. Tuberculosis. — Granuloma formation. Acute abdominal pain with 
a dischai^o from umbilicus. 
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V. Escape of Fluid From Umbilicus. — ^The causes of this may be legion : 
leakage of an abdominal ancurj-sm, abscess of the liver, broad liga- 
ment, appendix, peritonitis even escape of pleural fluid is given by 
Cullen. 

VI. Umbilical Tumors. 

A. Primary. — Angioma, myxoma, fibroma, papilloma, lipoma, der- 
moids, adcuonij'oma, carcinoma, sarcoma. 

B. Secondary. — Can be from stomach, gall bladder, intestine, ovaries, 
uterus, or breast. 

VII. Vmhilical IT/irnia . — In the adult it occurs more often in women and 
more often in the obese. When incarcerated, it may be the cause of 
obscure abdominal ^Tnptoms. 

VIII. Urachus . — Patent urachus may connect ^vith the bladder and dis- 
charge urine or pus. Large and small urachal cjsts occur and may 
present as abdominal tumors, usually close to the abdominal wall, 
midline, and in the region between the umbilicus and the symphysis. 

IX. Caput medusa is an engorgement of veins at the umbilicus due to 
cirrhosis of the liver. It must be very rare. 

Stference: Cullen, Thomas, Stephen: Embrjology, Anatomy and Diseases of the Um- 
hillcus Together tV'ith Diseases of the Uradius, W. D. Saunders Co., 1916. 

6. Hernia 

This is another examination, like that of the heart and spine, which the 
internist neglects, thinking that there is no problem involved, that anyone who 
has a hernia will know it and state so, and that no diagnostic problem is 
involved or that it is settled by the examination or discovery of a hernia. 
In all of these conclusions he is only partially justified. Dr. J. N. Hall of 
Denver long ago called our attention to the fact that epigastric hernia was the 
cause of much obscure dyspepsia ; in the routine ezamination of draftees he 
found many cases that were totally unknown to the owner. I believe that 
hernias are contributory to much poor health from their effects on posture, 
visceral dragging, and especially emotional altitude. 

The examination for hernia consists first of inspection. This also is con- 
trary to the ingrained belief of tlie internist, who wants to stick his finger 
into the hernial ring first thing. With the patient exposed (and also straight- 
ened up because he will almost certainly he craning over to see what is going 
on — Bailey), and facing the examiner, inspection at normal respiration and on 
coughing will show hernial protrusions better than palpation. The epigastric, 
umbilical, inguinal, and femoral regions should be rapidly inspected in this 
way in order. 

Epigastric hernia is through the liuea alba between the xiphoid cartilage 
and the umbilicus, but commonly near the latter. They are usually small. 
“The patient complains of epigastric radiating pain or discomfort, particu- 
larly post-prandial, or after exertion. Nausea and vomiting are not infre- 



Inguinal Hernia Femoral Hernia 

rig. 1*9. — i:xamlnatluii of ihe groin tor hornla. 
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queiit aJid, iji fact, out of al] proportion to the actual size of iJie hernial pro- 
trusion.” (lason; llernia. The Blakiston Company, 19-11.) 

Umbilical hernia oeeurs in infant.s and adults. In adults it is cotiimonly 
an acquired defect in the linea alba, directly above the upper margin of the 
umhilicus. Obesity is the common predisposing cause. Diagnosis is made by 
inspection and palpation with the patient erect and then recumbent, in quiet 
respiration and on coughing. It is likely to cause more symptoms than any 
other hernia — varying degrees of nausea, cramps, flatus, belching, and consti- 
pation. Differential diagnosis Is fi-oin (a) subperitoneal lipoma, (b) turnons of 
abdomen, (e) urachal cysts, (d) lleckel'.s diverticulum. 

Diastasis of the recti occurs after pregnancy and with other abdominal 
tumors before and after removal, sometimes in elderly persons without known 
cause. 

Lateral ventral hernia is thiough the linea semilujiaris. Very rare. 

Lumbar hernia is through Petit’s triangle between the latisimus dorst and 
the e.vtenial oblique just above the crest of the ilium. 

Scar Iienu'a or incisional hernia should he looked for when laparotomy 
scars are present. 

Inguinal hernia protrudes along the inguinal canal above Foupart’s liga- 
ment or into the scrotum. Diagnosis is made by inspection and palpation with 
the little Anger thrust up through the scrotal folds into the canal with the 
patient in the erect aud then in the recumbent position, on quiet breathing 
and on coughing. It must be differentiated from (a) femoral hernia, (b) hy- 
drocele, (c) malde&cended testis, (d) lipoma of the spermatic eord, (e) fibroma 
of the inguinal canal, (f) enlarged inguinal glands. 

Femoral hernia is a protrusion of abdominal or pelvic viscera or properi- 
toneal fat uzider the inguinal ligament and through tlie fe^noral ring into the 
femoral canal, usually medial to the femoral vein. Diagnosis is made as in 
inguinal hernia, by inspection and palpation. In differentiating fi-oni inguinal 
hernia, the protrusion is below Poupart’s ligament. Symptoms of uncompli- 
cated hernia are few. Strangulation is ten times as frequent as in inguinal 
hernia and produces an acute abdomen. In a series of such cases Dunphy 
r*I, 31, J940) found ‘'the correct diagnosis was established prior to ad- 

mission to the hospital in only 57 per cent of the cases. In many instances 
both patient and physician were unaware of the presence of a hernia. In 
others a long-recognized hernia was dismissed as a possible cause of the symp- 
toms because there was no local tenderness or pain in the groin.” Differential 
diagnosis must be made from (a) adenitis, (b) lipoma,' (c) oblique inguinal 
hernia, (cl) saphenous vans, (e) psoas abscess, (t) aneurysm of the femoral 
artery, (g) hydrocele of the femoral sac. 

7. Groin— Lymph Node Enlargement 

A single-sized bubo in a female may strongly indicate the presence of a 
chancre in the labial folds not immediately evident even on careful inspection. 
Chancre of the cervix metastasizes in the pelvic glands and can he felt, if at 
all, by rectum. 
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CERVICAL 




Suppa-claviculap 


AXILLARY 



Mid-axiUary and 
Anterior Fold 



Poateriop Fold 


INGUINAL 



I -Above Poupart’s Ligament 
n -Below Poupart’a Ligament 

Fl;. 30. — PalpslloD (or superllctal Ijmpli nodes. 
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The lymphadenitis associated with genital chancre is one of the most char- 
acteristic signs of early syphilis and still in spite of modern laboratory methods 
of examination, of strong diagnostic value. Its course is slow and indoIe 2 it; 
it is notably indurated with no tendency to break down. “It is,” writes 
Stokes, “one of the most unvarying and trustworthy of the few remaining 
clinical guide posts to the recognition of the disease.” The “satellite bubo” 
of Ricord, the single, or single bilateral bubo, is not so hard and fast a rule 
as he A\ould have had his pupils believe: exceptions are very frequent. Stokes 
says that in his experience 30 to 40 per cent of primary lesions did not present 
cliuical lymphadenopathy at the time the laboratory examination identified 
the chancre. But certainly the satellite bubo is of great diagnostic weight 
when present. The "bubo d’emblee” of which Ricord also wrote so much — 
the primary bubo which appears without visible or immediately discoverable 
chancre is also a valuable sign. 

Primary tuberculosis in the inguinal lymph nodes is very rare. 

Hodgkin’s disease affected the inguinal IjTnph nodes primarily two times 
in 150 consecutive cases of lymphoma observed by Baldridge and Aw'e (op. 
cit.), lymphosarcoma two'times, and lymphatic leuccmia four times. 

Granuloma inguinaU is a chronic, ulcerative process involving the geni- 
talia, the groin, and the perineum. It occurs almost exclusively in the Xegro. 
The initial lesion is a papule which enlarges, ulcerates, and becomes vegetative 
with a tendency toward slow peripheral extension, healing with contrasting 
bands of scar tis.sue. 

Lympliogranulomaiosis inguinale is a contagious disease transmitted by 
intercourse and characterized by an ephemeral insignificant genital lesion, 
xxsually unobserved by the patient and followed in about two weeks by an 
indolent adenitis involving the inguinal and iliac lymph nodes. The glands 
are at first discrete, but gradually fuse and adhere to the overlying skin. 
They soften and produce multiple fistulas. 

The inguinal lymphadenopathy of chancroid nmy be unilateral or bilateral, 
is likely to be multiple, and may resolve or go on to suppuration. 

8. Phlebectasis 

Dilatation of the cutaneous venules of the chest or abdomen may take 
many forms. The one to which the clinician is inclined to attach significance 
takes a distribution like a belt at about the level of the rib margins. They 
have been assigned to liver, heart, and lung disease, ilorgan (Subcutaneous 
I’hlebectasis of the Lower Thoracic and Upper Abdominal Regions, J. A. II. A. 
74: No. 25, June 19, 1920) was inclined to regard them as the accompaniment 
of pathologic visceral changes though he was unable to formulate any definite 
significance for them. Burrett and Scherf (Am. J. il. Sc. 201: No. 3, ilarch, 
1941), on the contrary, state that they are found in healthy persons and that 
a study of 385 patients in which they occurred revealed no pulmonary, pleural, 
or cardiac disease. They increase with age. I have never found that they 
meant anything. 
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9. The Spine 

Discomfort, disability, and deformity, according to Lewiii, are the dis- 
turbances of tlie spine which concern the patient and physician about equally. 

The classification of causes of backache, as given on p. 104, can \ery well 
be used as a mental memorandum for the diagnostician during the physical 
examination of the back. 



Kig. 31 — MfChnd vf cxamlnatipn of the back b}* inspection. 


“Incredible though it seems, there are phj-sicians in practice today who 
do not hesitate to treat lumbar pain without stripping the patient so that the 
naked back can be examined. I have known a case of herpes zoster to be 
treated for ‘rheumatism’ (salicylates, alkalies, ^egetabIo diet, etc.) simply be- 
cause the vesicular eruption was unknown to the patieJit and had never been 
looked for by the physician. 

“Osier mentions a case of aneurysm of the descending thoracic aorta, 
which presented as a pulsating tumor near the angle of the loft scapula, finite 
uiuliagnoscil through many weeks of lieatmeiit for lumbago and neuralgia. 
The attending physician had never examined the c.xposcd back, presumably 
because the imtient, being a male, wore clothes whicli opened in front and 
did not olTer to leniove them.” (Cabot: Viffercntial diagnosis, \V. B. Saund- 
ers, 1911.) 
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There is probably no feature of the physical examination that the average 
internist carries out in as sloppy and uninformed manner as he does the ex- 
amination of the spine. He seems to think that if there is something the 
matter with the spine the orthopedic surgeon should be consulted or that the 
orthopedic surgeon will eventually detect what is wrong. This is a completely 
confused decision because people with spinal disease do not always have spinal 
complaints and vice versa. Spinal disease may result in the complaint of 
abdominal pain or many forms of vague chronic invalidism not immediately 
suggesting the spine, and those who have backache may have nothing the 
matter with the back at all, but must be saved from all sorts of manipulation 
and quackery by the internist who knows a good back when he sees one. 

Nor will it do to feel comfortably that you can turn these patients over 
to the radiologist. Some of the most important things to be learned about the 
spine— the way it functions for instance— are not revealed by the x-ray, but 
by physical examination. 

The spine goes through developmental changes. In infancy it is extremely 
flexible and the normal curve of the spine of the infant sitting up is a gentle 
curve with the apex of the curve at about the sixth or seventh dorsal vertebra. 
By early adult life the nonnal curves arc a slight lordosis of the cervical 
blending into the symmetrical kyphosis of the dorsal and giving place to the 
li^rdosis of the lumbar which merges into the kyphotic tilt of the .sacrum. By 
this time it has lo.st much of its flexibility. The dorsal vertebrae hardly move 
on each other at all in any position, a necessity of the rib attachments and the 
requirements of protection and function of the chest. 

AVith the patient standing flat on his heels and the physician watching 
from the side, if the patient bends over until the Angers are touching the toes, 
the nor?nal spijie makes a gentle, even curve, not sharply broken or flattened 
at any point. With the patient erect, heels together, the examiner standing 
directly behind him asks him to bend sideways until the finger tips are on a 
level with the knees : the tiormal spine bends sharply at the fourth lumbar 
level. .Above that the .spine bends in a gentle, regular cui-ve from lumbar to 
cervical region. 

•Any filling defect or deviation from these normal curves will be regarded 
by the diagnostician as the most delicate Indication of infiltration of the spine 
and a measure of its functional integrity. 

Rotation of the spine is confined almost exclu.sively to the cervical and 
lower lumbar regions. The head can be rotated beyond the ability of the 
movements of the atlas upon the axis only by virtue of the rotation of the 
lumbar vertebrae. Holden shows that this can be demonstrated by the fol- 
lowing maneuver : 

“Sit upright with your head and shouldei« well applied to the back of a 
chair; the head and neck can be rotated to the extent of 70°. Lean forward 
so as to let the lumbar vertebrae come into play; you can then turn your head 
and neck 30° more.” 
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Dr. Frederick A. Jo.stes (J- Bone & Joint Surg. 20: Xo. 4, Oct., 1938) has 
given the following valuable outline for physical examination of the back ; 

I. Inspection (standing posture). — 

A. Posterior view: List: Ilomolateral, Contralateral, Alternating 
bcolio^: Thoracic Shoulders; 

right 

Lumbar Sacrospinalis left 

Gluteal crease: Relaxation Atrophy 

Position at posterior superior spine 

Lordosis 

Shoulder girdle rotated to 
IT. Palpation: 

Palpable tenderness: 

Iliolumbar: right left 

Sacroiliac: right left 

Piriformis: right left 

Sacroisehial; right left 

Vertebral apines: right left 

HI. Active Movements: 

Standing: 

Forward flexion: Lateral left Ia.leral right 

Hyperexteasion: Rotary left Rotary right 

Sitting: 

Forward flexion: 

Various signs have been described, mostly based on elicitation of spasm or 
pain as indications of the location of a back lesion. They arc : 

Patient standing— Lewin’s Siyn . — “This test is performed while the pa* 
tient is standing with his back to the examiner. He is instructed to bend 
fonvard and touch liis toes. Ho usually i]c.xcs his knees in order to carry out 
this command. While the patient stands in this position with his tigers 
touching his toes, the e.xaminer, gently at first and later forcibly, forces first 
the right and then the left knee into complete extension. Then both knees 
arc straightened at the same time. In lumbosacral, lower lumbar, sacroiliac, 
and gluteal disturbances, these movements will bo accompanied by pain, and 
the knee will snap back into flexion. The lest is helpful in localizing the 
lesion.” 

Paiicnt supine — Goldthwail's sign . — ^“Thc patient lie.s supine with both 
legs on the examining table. Tiie extended leg, on the side of wliicli the 
patient primarily complained, is flexed on the abdomen. Xormally it should 
be possible to raise this limb to a right angle with the examining table before 
pain, muscle spasms or shifting of the pelvis occurs. The leg should be raised 
slowly with one hand under the lower part of the patient’s spine. As the 
hamstrings tighten, leverage is gradually applied to the side of the pelvis. 
If pain is brought on before the lumbar spine begins to move, a lesion, cither 
arthritis or a .spr.ain of the ligaments imolving the sacroiliac joint, is prob- 
ably prc.sent. If pain doe.s not come on until .after the lumbar spine begins 
to move, the disease or injury may be in either the sacroiliac or the lumbo- 
sacral articulations but is more likely to be lumbosacral. The test should be 
repeated on the other leg. If the lesion i.s Imulmsaeral, pain is felt when cither 
leg is raised to approximately the same height; if the lesion is primarily sacro- 
iliac, it i.s possible to r.nise the leg on the less involved side to a much higher 
level than the other without pain.” 

LasHgue’s sign . — “This test is similar to the Goldthwait test. The sign is 
positive w hen, with the knee extended, flexion of the thigh is markedly limited 
or causes pain. The Lasoguc contralateral sign is positive when rai.sing the 
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leg causes pain on the other side in the region of the tuber ischii, sometimes 
in the lumbar region and at other times down the entire leg. 

“While the patient lies supine, the examiner places one hand under the 
patient’s heel. The other hand is placed on the knee. With the limb ex- 
tended, the examiner flexes the thigh on the pelvis. Raising the limb only a 
few centimeters suffices to cause pain in the region of the sciatic notch, at the 
point of the emergence of the nerve. The patient feels severe pain and offers 
resistance when the thigh is flexed on the pelvis with the limb extended, but 
if one flexes the leg on the thigh, he can flex the thigh on the pelvis wthout 
producing pain. 

“To make certain that the pain is not due to sciatica, the examiner lifts 
the patient’s leg while fixing the pelvis on the same side by pressing heavily 
with his hand on the region of the homolateral antero-superior iliac crest. 
.The fixation of the pelvis prevents the stretching of the sacrolumhalis muscle 
but not of the sciatic nerve, and permits raising of the leg to an angle of 90 
degrees without, or practically without, lumbar pain unless it is due to sciatica. 
The more acute the angle (formed by the leg and the table) at which lumbar 
pain is first experienced, the more severe is the involYemciit of the sacrolumbar 
muscle. The test should bo performed on both legs. The angle to which the 
legs can be raised witliout causing pain or spasm may vary as the pain may 
be more intense on one side.’’ 

Patient prone — face done — Ely test . — “In the presence of traumatic and 
inflammatory lesions of the spine, if the pronedying patient’s heel is forced 
to touch his buttock, the pelvis or lumbar spiuc will rise from the table. A 
positive Ely sign is an indication of a lumbosacral lesion. Ober expressed the 
belief that Ely’s sign indicates a contracture of the fascia lata.” 

Patient on the sidc—Oher test . — ^"Ober discovered that the iliotibial band 
is an important factor in the occurrence of lame back, %\ith or without an 
associated sciatica. 

“The method of 'eliciting the abduction sign: The patient lies on his side, 
with the thighs next to the table fle.xed enough to obliterate any lumbar 
lordosis. The upper leg is flexed at a right angle at the knee. The examiner 
grasps the ankle lightly with one hand and steadies the patient’s hip with the 
other. The upper leg is abducted widely and extended so that the thigh is in 
line with the body. If there is any abduction contracture, the leg will remain 
more or less passively abducted, depending on the shortening of the iliotibial 
baud. This band can be easily felt with the examining fingers between the 
■ crest of the ilium and the anterior aspect of the trochanter. In some cases 
the psia on one side esn he ineressed hy doing the ohdoetion test on the op{)o- 
site side. The pain will be increased in these cases also, if the patient is asked 
to stretch his tight iliotibial band on the affected side while standing and lean- 
ing the hip towards a table, keeping his body uprighL 

“This sign is present both in the conscious and in the anestheti 2 ed patient- 
If there is no contracture present, the thigh will abduct beyond the median 
line.” 

Intervertebral Disk Syndrome. — lu the diagnosis of sciatica and low back 
pain due to lesion of the intervertehral disks, the history and physical exami- 
nation should be relied on rather than the x-ray or intraspinal injections of 
lipiodal or air, etc. The significant parts of the history have been discxissed 
(see p, 108). They are (1) hhtory of trauma, usually minor trauma; (2) dis- 
tribution of pain or paresthesia over the lower back and sciatic nerve area 
(unilateral in 78 per cent of cases) ; and (3) iutermittency of symptoms. The 
important physical' signs are: (1) tenderness or paresthesia over the sciatic 
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nerve dibtnbution : theie may l>c aiiesihesiu cnont’li to allow a liypodcrntn- 
needle to be driven into the skin without pain; (2) limp; (3) deformity of 
the back in the region of the fourth or fifth hunbar vertebrae; (4) limited leg 
raising — Lasegiie’s sign (82 per cent of cases) ; (5) diminution of the Achilles 
reflex on the affected side (77 per cent of cases). Special tests to show that 
pressure is the cause of the pain and that increase of pressure intensifies the 
pain are (1) the snuff test to induce Micezing; (2) occlusion of both jugular 
veins until the face is flushed and head is full uhich aggravates the pain 
(Xaffziger: J. Bone and Joint Surg. 20: 444, 1938). (3) Lewin’s aitifieial 
fever test, Hyperpyrexia will ease pain due to arthritis, muscle spasm or 
fibrositis, but does not help or makes worse the sciatic pain due to a vertebral 
disk syndrome. 

Spina bifida is a congenita) defect in llie closiiic of the neural arches — 
laminae and spinous processes — of the serlebrae, most freriuently of the lumbo- 
sacral region. It occurs in about 0.1 per cent of newborn infants, and is a 
serious condition in that about 90 ])er cent of deaths occur in the first few 
day.s or weeks of life. 

There are many varieties and forms, nearly every author presenting his 
o^s^l classification. The defect may be small, with skin and fascia covering it 
over; these eases present few symptoms or signs and go undetected in most 
Instances. The defect may be the site of a Hjwma, or it may have a tuft of 
hair growing from the .skin over the site. (“The lion>e-man“ or “the lady 
with the hoi-sc’s mane” of tlm .side show.) The skin and fasei.i over the defect 
may be thin and allow the protrusion of the meninges — meningocele, recog- 
nized by the fact that it Is a fluctuating tumor. The meningocele may contain 
spinal nerves or the cord— menmgomyocelc. Kither form may ruptuie and 
become infected. And the defect may cause malformation or developmental 
<lefect of the nerv e.s or cord, causing .symptoms. TJie name ipuia bi/idn occulfii 
i.s .applied to meningocele vvith no oulw.ird signs, but resulting in trophic, 
sphincter, or periplieral nerve signs. 

Lumbosacral spina bifida may cause disturbances in upper parts of the 
nervous .system. Arnold (Beitr. z. path. Anat. u. z. allg. Path. IG: 1, 1894) 
described a lualforuiatiou of the hindbrain which was more fully .studied by 
Chi.iri (Deutschr. d. Akad. u. Wissciisch. Math. Xalurw. Cl. 63: 71, lS9.i) and 
described a c.'isc in which the fourth ventricle extended downward in spina 
bifida. Lichtenstein (Arch. Xeurol, and Psycluat. 44; 792. Oct., 1940; and 
Arch. Xciirol. and Psychiat. 47 : 195 , 1942 ) rcimrts hydroeephaIu.s, Aniold- 
Chiaris deformity, stenosis of the aqueduct of Sylvius, and other anatomic 
dcfect.s which he regards as caused by fixation of the distal spinal cord and 
meninges by the spina bifida. 

Such cases, and ca.sc.s of large meningocele, especially with rupture and 
infection, causing paraly.sis of the lower cxlicmilies and sphincters, do not 
concern the clinician, except that they ate eoutrahnlicalions to operative in- 
terference, which docs no good. 

Spina bifida occuJIa may result in: ( 1 ) Ions of the knee jerks; (2) paralysis 
or anesthesia in the course of the peripher.il nerves of the lumbar and sacral 
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plexus; (3) incontinence of bladder and rectum; (4) ulceration of the feet 
or toes, auto-amputation of the toes, conditions much resembling the dysraphia 
of syringomyelia. 

The muscles of the spine are particularly likely to be the seat of myositis 
ossificans traumatica. (See description under extremities.) 

Radiculitis. — One of the chief interests the general diagnostician has in 
the state of the spine is in the syndrome knowi as radiculitis, first described 
by von Beehterew’ (Neurol. Centralbl. 12: 426, July 1, 1893). The conception 
is quite simple; it is that spinal inflammation or curvature produces a pachy- 
meningitis with irritation or a direct involvement of the sensory ganglia and 
roots of the spinal nerves which create referred pain to the abdomen or cbest, 
mimicking such diseases as pleurisy, gall bladder disease, appendicitis, renal 
colic, and general abdominal pain. Literature on the subject is quite abundant 
(see Gunther and Kerr; The Radicular Syndrome in Hypertrophic Osteo- 
arthritis of the Spine, Arch. Int. Med. 43; No. 2, Feb., 1929; Ussher, Neville; 
The Viscerospinal Syndrome, Ann. Int. 3Icd. 13: No. 11, May, 1940; Vaiulex*- 
hoof: Spondylitis and Abdominal Pain, J. A.M. A. 74: No. 25, June 19, 1920; 
IVells and Atsatt: Ann. Surg. 29: 661, Oct, 1934). The pains are aggravated 
on movement of the spine, sneezing, coughing, straining at stool, etc. They 
may imitate any of the great classic visceral diseases and for the tuiuary 
surgeon eonstituJo a pitfall. Carnclt, In a series of papers (see pp. 100), 
has ascribed many of the abdominal complaints which result in unnecessary 
operations to curvature of the spine and arthritis of the spine. My experience 
has been that while undoubtedly thoracic and abdominal girdle pain results 
from real spinal disease (see p. 91), still this idea, ingrained in an internist’s 
head, may become quite as much of a fad as many other ideas so ingrained. 
Undoubtedly it is a diagnostic pitfall, but it is two-edged and cuts both ways. 



Chapter 8 

DISEASES OF THE CARDIOVASCULAR SYSTEM 

General Pathology. — The commonest lesions affecting the cardiovascular 
system are those resulting from degenerative disease of the arfencs and ar- 
terioles — arteriosclerosis and hypertoraioii. 

Infianxmation is tlie next commonest form of lesion — rheumatic fe\er first, 
syphilis next, and last in frequency haetcrial endocarditis from streptococcus 
and, rarely, gonococcus and pncumococeus. 

A’coplastic disease affects the cardiovascular system only with the great- 
est rarity. 

Congenital malformations, while not common, constitute a definite group of 
heart disease. 

fnloiicafions, l)oth civdogcuous (thyroid) and exogenous, disturb the func- 
tions and damage the stiucturc of the circulatory system quite frequently. 

Etiology. — Cabot is responsible for pointing out the great groups of ctio- 
logic factors in heart disease and the proportionate frequency of occurrence: 


F£R C£.NT 


DegencratlTO (hyp«rtfai»c,ttrt«riosclcrolicnei>lirUic) Ct.O 

- Klieumatio S3.0 

Syphilitic D.O 

CoogeniCal malformation 1.0 

Thyroid heart 1.0 


Clansoii (Am. Heart J. 22; No. 5, Nov., 1941) in a series of 30,203 autopsies 
found the incidence of types of heart disease as follows: 

PER CENT 
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A. Bheumatie 
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Recurrent 
Valrular 

Adherent pericurdium 

B. Dacterml 

C. Syphilitic 
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A. Hyperten#i>e 

Myocardial inaufficieiicy 
Coronary acicrosis 
licnal insufficiency 
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C. Pulmonary hypertension 
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(Thyroid, beriberi, etc.) 

(For some of the TCry minor groups i^asalt original I-aper.) 


SC.0 

15.0 
2.0 
1.9 

13.0 
0.8 

11.0 
7.0 

C3.0 

55.5 

21.0 

£0.0 

3.8 

G.2 

1.5 

05 



DISEASES OF THE CARDIOVASCULAR SYSTEM 


299 



Fib. 32.— Examination of tli« circolatcrr sj'st 
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MErrilODS OF DIAGN'OfSfS 


Routine. — 

I. Insfectiox. — 

General — Edema, dj-spnea, pallor, eyanosK gait, position in iied, 
petechiae. 

licqional — Heart impulse. Ilyiiertrophy of heai-t. Systolic lo- 
Iraetioiis, inteieosiai sjmecii, ami eostal margins. Bioadbent’s sign 
Pulsations over the chest. Aimorma] collateriil ve.s.sels. 

Loss of pulsations o\er preeordium. Pericaulitis with effusion. 
Myocarditis. 

Pulj>ations in the neck. 

Pulsations in brachial arteries. 

Cyanosis of lips, fingernails, skin. Clubbed fingers. 

Distention of veins of neck, chest, and abdomen. 

Pallor, loss of pulsation of vcskcIs of anns or legs. 

Ulceration. 

II. PALr.VTlO.V.— 

A. Pulse. — Palpate Iwth radial arteries simnUaneously. Palpate 
for: 

Pate— counted for a full minute. Equality and synchrony 
of the two pulses. 

/lAyt/im— regular or irregular. If irregular, relation to 
rcbiiiration and presence or absence of a dominant rhythm. 
Polioiic— magnus parvus, tardus, rams, eclcr. 

Special signs (to be looked for tvlien indicated) : 

Corrigan ’s pulse. 

Capillar}' pulse. 

IJ. Heart. — ].A}CaIo jwint of maximum impulse. Fuel for thrills 
Hypertrophy. ^lilrnl stenosis. Aortitis. Aortic stenosis. 

III. PercusSIO.v. — P ereu-ssioii of first interspace on each side of manu- 
brium, Aneurjsni. Me<lia.«;linal growth. 

IV. .\L'&CULTAT10.V. — 

, A. .j\t ape,\ — mitral area. 

B. At fifth intersiKicc close to sternum (tricuspid). 

C. At second right inlersiiaec (aortic). 

I). At second left inlcrs|>arc {pulmonic). 

E. At third left inteispace next to sternum (for aoitic re- 
gurgitaiit niuiniur). 

F. All over preeordium and around the chest to the left, and 
into the carotid vessels. 

.liiSfu/totjoH of heart to be repeated leith patirnt sitting, recumbent, and 
after exertion. 

V. BiJXJU I*«K.s.SLm:. — In con«ecli<«i with blood pivssuro, consider Ilic 
fonililion of the walls of ])ali>ablc arteries. These and also exaniina- 
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tiou of llie uiiiic for albumin, ca^ts anJ Migar and of the arteries of 
file retina should all form a jnd^ent as to whether hypertensive 
or scleiotie general arterial disease is present. 

VI. Examination- for Carduc Failure. — 

A. Congestive Failure . — 

1. Observe breathing rate, orthopnea, etc. 

2. Auscultation at the bases of, and behind, the lungs for 
rales, indicative of chronic passive congestion. 

3. Percuss thorax and especially behind it for evidence of 
hydrolhorax. 

4. Palpate abdomen for ascites, enlarged liver. 

5. Palpate ankles for edema. "* 

6. Urinalysis for albumin and casts. 

B. Anginal Failure. — Hisloiy of anginal attacks, evidence for 
disease of the coronary- arteries, coronary thrombosis, or 
myocardial infareliou. 

C. Failure of Pericardial Origin . — 

1. Pericardial friction rub. 

2. Bi'oadbcnt’s sign. 

3. Syndrome of acute compression. (1) Small, quiet 
licart; (2) rising venous pressure; (3) low arterial 
pressure. 

4. Syndrome of chronic pressuie. (1) Small, quiet heart; 
(2) high venous pressure; (3) ascites and enlargement 
of the liver. 

I. INSPECTION 

The important things to leam about the heart are, first, whether it is do- 
ing its work, and, second, whether it (includes the pericardium and aorta) 
is the seat of organic disease which will eventually violate its functional 
integrity. 

To determine these points in order, “inspection should be, first, general, 
and, second, regional” (Crummer). 

Heart failure is divided by the classification of the American Heart Asso- 
ciation into congestive and anginal. This very simple category will serve for 
the present. .iVnd upon that basis, inspection is the most valuable method in the 
entire armamentarium of the diagnostician to determine cardiac failure. 

When the advanced stage is present, you immediately recognize it on in- 
spection of congestive failure — the ankle edema, ascites, shortness of breath, 
sitting position, the dragged and sassl^g facies, the dusky, dirty beginning 
cyanosis. Earlier you detect the first stages of congestive failure by observing 
your patient in action — varying degrees of dyspnea. 

The onset, degree, and gravity of dyspnea is the most delicate measure- 
ment of the extent of congestive failure. From the slight increase in respira- 
tory effort initiated by going upstairs, the use of two pillows in bed, through 
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the stages where effort is the right name for any exertion, and later when no 
position in bed is comfortable, but an upright position in a chair ; still later, 
leaning over with the forehead on a support, respiration marks the degree of 
myocardial weakness. With the onset of relative tricuspid insufficiency, how- 
ever, the prone position can be resumed. “MTicn a patient with edema and 
other manifestations of cardiac decompensation is found lying comfortably in 
bed, a diagnosis of relative tricuspid insullicicncy is almost certain..” 

Through all these stages of i>ainful (dys) breathing (pnoea) the face be- 
comes increasingly more haggard and anxious, 

Xo wonder Corvisart could come into a room and, seeing a portrait of the 
defunct master of the household, exclaim, “That man will die of heart failure.” 

Edema, the other great sign of congestive failure, can also be identified 
by inspection as to what stage it is in. It begins in the ankles. For the first 
few months the skin is white and pits easily. After a lapse of time, the skin 
becomes thick, leathery, red, and eczematous. Edema extending above the 
knees is of grave prognostic significance. Enlargement of the abdomen sug- 
ge.sts ascites ; it may come early or late. Hilateral edema of the hands is more 
often characteristic of nephritis, but can be cardiac. Edema of the face, when 
local, usually means mediastinal disease. 

The fades of the patient with anginal failure is equally striking. It has 
never been formally described in the literature, but every clinician is familiar 
with it. even if subconsciously. The story is told of Emmanuel Libuian that 
he attended a state dinner in Washington, at which President Harding pre- 
sided. Libman, who had never seen him before, asked his dinner companion, 
“Who is the Vice-President now!” 

“Calvin Collidgc,” was the reply. “Why!” 

“Because he soon will be President. That man has a coronary thrombosis.” 

“Cyanosis means mitral disease, pallor means aortic disease” is an old 
aphorism which, with some reservations and explanations, holds mucii truth. 

The facies of coronary disease is elusive to description. It really shows 
best in the back of the neck, to indulge in an Ilibcruianism. A curious, indefi- 
nite pallor, not cachexia, but resembling cachexia as the mist resembles rain, 
an emaciation o£ the insertion of the stcniomastoid, and the trapezius as if 
the excess fat and only the excess fat had been dissolved away from around the 
skin overlying the tendons. “Ilow' he has brokenl” you exclaim of a friend 
you have not seen for years. Yes, broken is the word. It came suddenly, 
though this you may have to elicit by the history if you are not previously 
acquainted with the patient. If the liislory is obtained from a relative, out 
of charitable consideration for the patient, get the history of when he “broke.” 
lie may not have had a pain to herald the ouset. 

How different is the picture of functional heart disturbance — ncurocircu- 
lalory asthenia, let us say. Young men, with pulses of 140 and blood 
pressures of 170/80, could run around in a circle half the morning at the army 
post and never have to stop to catch an extra breath. 
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For the other point — the heart as the seat of organic disease — inspection 
will lay the groundwork for your subsequent investigations. The location of 
the apex beat, the tumult or quietness of the precordium, the throbbing of the 
carotids and brachials, the systolic retraction of the intercostal spaces, and 
the end of the sternum described by Broadbent. '‘Systolic depression of one 
OP more intercostal spaces to the left of the sternum, and the adjoining costal 
cartilages which may be caused by the heart dragging on them at each sj-stole, 
through the agency of the pericardial adh<sions. The sj'stolic retraction of 
spaces alone is, however, not a trustworthy indication, as it may be due to 
atmospheric pressure, more especially when the heart is much hypertrophied. 
"When the costal cartilages or lower end of the sternum are dragged in, there 
can be little doubt of the diagnosis, as this could not be affected by atmospheric 
pressure. . . . Systolic retraction of the lower portions of the posterior or lateral 
walls of the thorax may indicate the presence of a universally adherent peri- 
cardium. Such retraction may, however, be seen though the pericardium is 
not adherent to the heart but only to a larger extent than normal to the 
central tendon of the diaphragm and the muscular substance on either side, 
and to the chest wall as well. The explanation seems to be that the portion 
of the diaphragm to which the pericardium is adherent is dragged upwards 
at each systole of the heart, so that the points of attachment of the digitations 
of the diaphragm to the lower ribs and costal cartilages are dragged inwards 
and retracted.” (William Broadbent: Adherent Pericardium, Tr. 31. Soc. 
London 21 : 1898.) 

Distention of the veins of the neck never meant anything definite to me 
so far as the heart is concerned. 

Distention of the superficial veins over the chest and abdomen is a strik- 
ing feature, positively diagnostic when marked, of obstruction of the vena 
cava inferior below the opening of the hepatic vein. This collateral circula- 
tion is formed by anastomosis of the external mammary veins above with the 
superficial epigastric and superficial circumflex iliac veiiis below. 

The initial facies is described as a cyanotic flush of the malar eminences 
with dilated capillaries of the sldn in that region. Although described with 
great confidence rcpetitiously in all textbooks, it has never seemed to me of 
much value, nor indeed often easy to identify even when it is knomi that 
mitral stenosis exists. 

Cheyne-Stokes respiration is indicative of some circulatory disturbance 
in the respiratory center, rather than heart muscle failure. “For several days 
his breathing was irregular ; it would entirely cease for a quarter of a minute, 
then it would become perceptible, though very low, then by degrees it became 
heaving and quick, then it would gradually leave again; this revolution in his 
state of breathing occupied about a minute” (John Chejme: A Case of 
Apoplexy in 3Vhich the Fleshy Part of the Heart was Converted Into Fat, 
Dublin Hospital Reports, 1818). Stokes described it thus: “But there is a 
symptom which appears to belong to a weakened state of the heart, and which 
therefore may be looked for in many cases of the fatty degeneration. . . . 
The symptom in question was observed by Dr. Cheyne. ... It consists in the 
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occurrence o£ a series of insi>iratioiis, increasing to a maximum, ami then 
declining in force and strength until a state of apparent apnea In this con- 
dition the patient may remain for such a length of time as to make his at 
tendanis believe that he is dead, when a loxv inspiration followed by one more 
decided marks the commencement of a new ascending and then de.scciuling 
series of inspirations. This symptom, as occurring in its highest degree. I 
have only seen during a fetv week-s previous to the death of the patient” 
(Disea-se.s of the Heart and Aorta, Dublin, 1854). Hippocrates described it in 
the “Case Histories”: Philiscus “whose respiration was like that of a person 
recollecting himself.” 

IiLspcetion is the most reliable |>hy.sical method of detecting an aneurysm 
of tlic aorta. AYhen not immediately noticeable, the aneurysmal pulsation can 
be made out by careful inspection across the chest wall with the eye on the 
level of the che.st wall, the light coming from the side of the patient opposite 
the e.xainincr. 

U. PALPATION 
A. Palpation of the Pulse 

The first net of palpation should bo that of tlic pulse. It is just as easy 
to learn to palpate both radial pulses and perceive whether they aro syii* 
ehruiious in rate and strength, or whether one is entirely mis.sing or nut. It is 
true this precaution of feeling both pulses will seldom be rewarded with any 
positive results, but since it requires no extra time or ofTort. it might as well 
be routine, and oii the very rare occasions when something positive comes to 
light, the returns arc richly rewarding. 

Aneurysm involving either tbc Innominalc or the common carotid will 
make the radial pulse on that side .slower to reach the w rist, and .smaller when 
it arrives. Aueurysni of the subclavian or axillary artcrlc.s will cither oblit- 
erate or greatly diminish the pulse. TJiromlmsis or emboli.sin of tlic upper 
arteries will obliterate the radial. Tumor pressing on the larger trunks will 
have an effect. Coarctation of the .aorta gives l.Ti-gc throbbing radial ami 
carotid pulses with small, .scarcely palpable pulsatioms in the femoral, popliteal, 
and dorsalis pedi.s arteries. Do any normal persons have a difference in size 
of the two radial pulsesl Perhaps. 

The pulse should alwajs be counted for a full minute — certainly, at least, 
when the patient is seen for the first time. 

All of our pulse lore about r.ile and rhythm has been completely illunii- 
iialed by the .studic.s of electrocardiography. Hut the clinician after having 
learned his les-soms fiom tlie electrocaidiograph, can in most iii.slnnce.s by 
palpation read into the record physiologic interpretations far beyond anything 
our jiredece.ssor.s knew. 

(a) //a/e.— The more oxjzeriencid (he clinicwn is, the moie imiKirtance lie 
attaclies to the rale of his patient’s pulse. For jirogiiosis, e.speeialiy, the r.ite 
during slwwk, acute poisouing, appcndiciti-t, pneumonia, coronary disease, apo- 
plexy, etc., com eys a multitude of messages. 
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In a healthy adult the pulse is 72 per minute, in the fetus, 140 per minute ; 
during the first year of life, about 120 per minute, during the third year 95, 
eighth to fourteenth year, 84. It is slightly more rapid in the female. In the 
recumbent or sitting position, it is slightly slower than when standing. Exer- 
cise and digestion increase the beat slightly. 

How fast is the human heart capable of beating? Lyon (Excessively 
Hapid Heart Rates, J. A. il. A. 108: April 24, 1937) collected fifteen cases from 
the literature Avith a ventricular rale of 280 or over, and added one of his oAvn 
in Avhich the rate was from 310 to 313 as recorded electrographically. This 
was a female Negro infajjt, four and one-half Aveeks old, who died three Aveeks 
later and a streptococcic meningitis Avas found at avttopsy. Between boxits of 
the escessiA’cly rapid rate, the heart rate fell to 130 or ISO. Of the sixteen 
cases recorded by Lyon, the rate in ten Avas confirmed by graphic tracing; 
thirteen resumed a normal rate; three died; outcome not stated in one. The 
associated pathology was grippe, exophthalmic goiter, congenital heart disease, 
encephalitis, etc. The clectrocardiographie diagnosis was always paroxysmal 
auricular tachycardia or aurietdar flutter. The upper limit of the ventricular 
rate seems to be about 300. 

Drugs, unlcs.s they fall into the group Avliich produce myocardial change, 
can practically be discounted by the clinician in assessing an obscure reason 
for n fast or slou' pulse. None of the habit-forming drugs haA'o any permanent 
influence of this sort. Caffeine and tobacco have some effect in controlled 
pharmacological experiments, but not in (he habitual user. Adrenalin and 
atropine arc the only commonly used drug.s that Increase the heart rate. Amyl 
nitrite, nitroglycerin, and aconite also accelerjitc it. Digitalis .slow.s the pAiIso, 
particularly the pulse of auricular fibrillation. 

Tachycardia. — Rapid pulse occurs Avilli practically all febrile states. The 
old rule Ls that the pulse rate shotild increase ten beats to every' degree rise 
in temperature above normal. Typhoid Ls classically an exception, producing 
a comparative bradycardia. The fever in typhoid may be 104° F., palling for a 
pulse rate of 132, Avhen actually it is 100. Tubei-culosis Ls the exception in 
the other direction — the pulse rate may be 100 or 110 Avith a tenjperatiire of 
99.5° or 100° F. In most diagnostic riddles Avhere tachycardia is the central 
point, tuberculosis is found to be the ansAier. 7’he nmiiers-up are neurosis, 
neurocirculatory asthenia, and goiter. 

Thyroid wtoxkation is the next cominoncsf cause of persistent tachycardia. 
It is partly due to the pharmacologic effect of the thyroid hormone and partly 
to more rapid metabolism Avith increased heat of the body. The rate is usu- 
ally from 100 to 150. The maximum is 200. Usually it is faster in the morn- 
ing, a contrast from the pulse of myocardial damage. 

The heart rate, according to Heitzler, is an indication of the severity of 
the disease. The electrocardiographic pattern is not changed, except for short- 
ening of the interval betAveen the complexes from the normal. Auricular fibril- 
lation and congestive failure may supervene, but this is comparatively rare, 
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and it is a matter of astonishment to all clinicians that the myocardium can 
take such a long-continued pounding as it does in exophthalmic goiter and 
still stand up. 

Neurocirculatory AstJienia. — D. A. H. (disordered action of the heart), 
soldier’s heart, vagal heart — is characterized by persistent rapid pulse and 
high blood pressure, with no other changes discernible in the circulatory 
organs. Bona fide cases are almost exclusively confined to those inducted into 
military service, and the underlying cause seems to be good old-fashioned 
fright. Jly own impression of these cases was that the thyroid secretion is 
disturbed, although the basal metabolism is not markedly raised nor the thy- 
roid enlarged. It can occur, of course, under any conditions of anxiety. The 
blood pressure is not invariably raised. 

Paroxysmal tachycardia Is a clinical entity consisting of attacks of sudden 
onset of extremely rapid heart rate, with spontaneous subsidence after a period 
which may be hours or days in duration and abrupt return to normal rate. 
The condition was described by Stokes (1854) and Cotton 1867), but the first 
extensive description is J. S. Bristowe’s (1888), Bouveret of Lyons christened 
it (1889). Cotton noted the sudden onset of a heart rate of 230, the sudden 
drop to SO, after a three weeks’ period. Rapid respiration and distress were 
noted during the paroxysm. Dristowc UToto, ’’The attacks came on suddenly 
and after a week left her as suddenly; pulse varied from 180 to 192 a minute. 
A few weeks later she had a recurrence of palpitation when the cardiac beats 
were counted at 246. The remarkable feature was the apparent absence of 
distress.” 

The pulse is invariably regular. Age or sex is not a factor, cases being 
reported at ages of twenty to sixty, males slightly in the preponderance. The 
prognosis for life or cardiac failure is good. I have followed two of these 
coses for years — in one the attacks suddenly ceased to occur for no known 
reason, in the other they have continued to recur, but with no impairment of 
general health. One man's guess is os good as another as to the cause. (See 
chapter on electrocardiograph, p. 791.) 

Auricular fiuiUr may be suspected when the pulse suddenly jumps at the 
rate of multiples of the normal, 72 (i.c., 144, 28S). It is related to auricular 
fibrillation — the same causes and conditions — except that the rate is regular. 

Tcnlricular tachycardia is far commoner than usually slated in the texts. 
It is a frequent cause of sudden death when the diagnosis is turned in as 
angina pectoris. It results from myocardial changes either due to acute or 
chronic focal infection or to the toxic effects of many newly introduced drugs, 
especially some of the modern anesthetics. Jlany an operative death has this 
etiology. 

Bradycardia- — Common causes of slow pulse arc convalescence from surgi- 
cal operations, fever, shock, accident, old age, usually with hj-pertension, jaun- 
dice, sunstroke, increased intracerebral pressure. 

Heart Hock and AdamsSlohes' syndrome produce the remarkable slates 
of permanent, extremely slow pulse. The sensation of feeling one of these pulses 
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for the first time is uncanny; you think the artery has rolled from under your 
fingers or that the patient is dead. "Mr. Adams has reported a case of per- 
manently slow pulse in which the patient suffered from repeated attacks of an 
apoplectic nature, though not followed by paralysis. The following case will 
further elucidate: a male, 68 years old, in whom the onset of the syncopal 
attacks was three years before, ‘with a pulse rate of 28, many KStra pulsations 
in the veins of the neck were noted (more than twice the pulse rate).” 
(Stokes: Dublin Quart. J. If. Sc., 1846.) 

The best subjective description of an attack is that given by Slackenzie in 
a letter “written by an old friend of mine who suffered from Adams-Stokes' 
syndrome, the pulse rate usually being 30 per minute. 

“It happened in the middle of the night. I awoke from a quiet sleep 
feeling a most curious creepy sensation: my functions all seemed to be stop- 
ping and in front of me, about two feet from the floor appeared a circular light 
about two inches in diameter, and briUiant beyond anything I had ever seen. 
I thought the period of my dissolution had arrived. I was perfectly calm and 
began to reason with myself whether I should waken my wife (I do not know 
whether I should have had strength; I was turned from her at the time) in 
which case she would be greatly alarmed, or leave things to take their course. 
Before my mind was made up what to do, the light began to contract, and 
when it was reduced to about half its original size, suddenly went out, but 
before entirely losing consciousness, I had such a feeling of peace and restful- 
ness as I never experienced before and had just time to say to myself— There 
is no after life any^vay.’ ” 

The cause of heart block is iisually a focus of arteriosclerotic or fatty 
degeneration in the bundle of His. A gumma in this location will cause the 
same symptoms, but is of rare occurrence. Infections such as rheumatic fever, 
influenza, or diphtheria often cause block of usually transitory duration. 

Heart block does occur in young patients. Ashman, at the Charity Hos- 
pital, New Orleans, found among fourteen patients -with complete atrioven- 
tricular block, one patient twenty-two years old. Among sixteen patients with 
partial block was one twenty-four and one twenty-nine years old. Sprague 
and "White (M. Clin. North America 10: 1235, 1927) reported eleven cases of 
high-gra^e block under the age o£ fhitij. Congenital heart deiect was the 
cause in about half the cases of juvenile heart block collected from the litera- 
ture by Lemann (Ann. Int. Jled. 7; No. 6, 1933). Few have come to autopsy, 
but clinically there is evidence of a defect in the interventricular wall, %vith a 
loud systolic precordial murmur, cyanosis, and clubbed fingers, llany patients, 
though they have no evidence of congenital defect, carry a slow pulse all 
through life. Jaequier (quoted by Archigeae — These de Paris, 1927) had a 
patient, who at the age of seventy-eight had a pulse of 26 on awakening, 32 
after he had been active a few minutes. According to family tradition, the 
doctor had commented on his slow pulse at the time of his birth, and he had 
carried a bradycardia all his life. Bheumatism, diphtheria, and other acute 
infections account for the cause of block in the rest of the cases. A very sur- 
prising feature of heart block in the young is the complete absence of serious 
symptoms. The prognosis for long life seems to be good- Hyman ( J. A. il. A 
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94: 27, 1930) had a patient who at iifty-beveii years had a complete block ; he 
had known of his slow pulse since the age of twelve and could always get sick 
leave from school by having his pulse counted. He had worked all over the 
world at severe and straining tasks, and had never experienced sjnicope. 

lN'CiDEXCK.~In 9,000 cases, studied clcctrocardiograpliically, A-V block 
was found in .')8l (6.5 per cent). aVmoiig 2,825 patients studied at llie Charity 
Ilospilal, Xcw Oilcans, disturlianec of the A-V conduction sj stein wa.s found in 
264. Sino-amicular block occurs in its transient form so commonly as to bo 
incomputable. 

Age. — I n Ellis’ (Am. «1. JI. Sc. 183: No. 12, Feb., 1932) series the ages of 
the patients ranged from nine weeks to seventy-eight years. Seventy per cent 
were over forty years of age. 

Forms. — In AVhite’s scries of 69 ca.ses of A-V block, ihiity-five were due to 
coronary disca.se, nineteen to rheiunntic infection, one to congenital defect, 
one to syphilis, nine to digitalis medication, and four, cause unkno%vTi. In 
Ellis’ scries in twenty-nine out of forty-three cases, the block was permanent, 
in the other internuttciit or temporary. 

The disability of block with Stokc.s-Adams .syndrouio Is considerable. Sir 
\V. T. Gnirdncr, who dc.scribcd his own ease of licart block, wrote four years 
after the slow rhythm began (30 beats to the minute) and two years before Ills 
death at cighty-two: “I am wonderfully free from all the symptoms that 
usually go with organic heart disease. My sleep is almost always undisturbed. 
Although I am n little uncertain in my gait, I can go from one room to another 
or even up a simple stair, taking plenty of time and assisted by the railing; 
but for the last two years my position has been with few e.xeeptlons recumbent, 
and repeated attempts have shown me that it is practically' impossible to cros.<< 
the street or go into the garden opposite the home except in a wheeled arm 
chair; and along with this there is a feeling of perpetual weariness that never 
leaves me even after the soundest sleep.” 

llraiich biaidU block or arborizalion block con.stitutt.s in my experience, 
quite a definite .syndrome and one so fmiueiilly met with when one is sufiieiently 
alert to its cxistincc as to nxiuiic electrocardiographic confirmation, that it con- 
sfitutes a common form of heart failare. Kiriff (Am. Heart J. 3: 503, 1028) 
found it in nine out of one bundled unsclected eases of heart disea.se. Arterio- 
sclerosis was the pathologic basis in C9.5 per cent, syphilis in 9 per cent, rheu- 
matic fever in 9.7 per cent, and unknown etiology in 11.8 per cent of 155 cases 
(King: Am. J. M. Sc. 187 ; No. 2, Feb., 1334). The average age of the arterio- 
sclerotic group wa.s sixty-onc years, of the syphilitie group, forty-two years, of 
the rliemnatic group, forty-two years (King. op. cit.). Men eonstitufe 73 per 
cent, women, 27 per cent of patients. 

Block of the left intraventricular bundle (new- nomenclature) is far more 
frequent than of the bright— nincly-four left, si.x right. Bohning, Katz, 
Langerdorf, and Blumcnthal (.\m. J. M. Sc., Nov., 1941) divide the types into 
left ventricular delay (3.7 eases), right ventricular delay (5 eases), and in- 
dctcmiinutc, representing delay of right and left ventricles (30 cases). 
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The type and location of the block are not of very much importance in 
recognizing or suspecting the disease clinically. In the type with arterio- 
sclerotic etiology — the common clinical picture — ^the oJJset is sometimes sudden 
Avith an anginal episode, or gradual. The course is the same in either case 
because the patient does not come back after the anginal attack, and grad- 
ually becomes more dyspiieic on exertion, Avith Aveakness, a peculiar pallor of 
the face and back of the neck, Avitb emaciation of these parts. He looks and 
feels like a sick man, although he cannot localize his illness. There may or 
may not be hj-pertension. The retinal vessels nearly ahvays^shoAV change. 
There is ahvays some cardiac hypertrophy to the left. In most cases there is 
an apical systolic murmur, or a systolic aortic murmur. About half have 
gallop rhythm. Reduplication of the first sound Asould be a natural finding 
and is found in 56 per cent of the cases. Bales at the base of the lung are com- 
mon, and there may be a palpable liver, slight ankle edema, and albuminuria. 
The signs of eongesth’e failure are, hoAvcA'cr, minijiial or smothered. A fcAV 
have pulsus alternans. Ring and JlacEaehern (Am. J. il- Sc. 183; No. 4, April, 
1932) described a method of demonstratmg the reduplicated or split thrust of 
the right and left ventricles by fastening a light broom straAV upright over 
the apex with the patient in the recumbent'position. 

The prognoijs is bad. Of 104 patients traced by King (op. cit.) 76 A\ei’C 
dead. The average duration of life Avas one year for the arteriosclerotic group; 
ten months for the syphilitic, and eight months for the rheumatic, 

(b) Rhythm . — The regular rhythm of the heart rate 5s maintained by the 
property of rhytlimicity of the heart muscle, and the balance between the A’agus 
and sjmpathetie influences. The forms of irregularity are : 

Sinus Arrhythmia — Respiratory Arrhythmia.— It is the irregularity of in* 
fancy, childhood, and youth. The rate varies in the respiratory cycle, faster 
in inspiration, sloAver in expiration. The sloAving corresponds to stimulation 
of the vagus. It has no serious significance. Jlackenzie said, “Its presence 
indicates the heart is healthy.” 

In palpating an irregular pulse, determine AA-hether the dominant rhythm 
of the heartbeat is preserved. 

Ectoiiic heats, extrasystoUs, prc»»i«/Mre contractions constitute a form of 
irregularity in Avhich the dominant heat is prcserA’ed. The irregularity is 
caused by the interposition of extrasystole.s. The impression to the palpating 
finger is that of dropped beats- The pulse goes 1, 2, 3 pause 4 (1 and 2, 3 in 
regular order, A'ery much stronger than the others) — 1, 2, 3 pause 4, 1, 2, 3 
pause 4. The irregular heats may come at regular interA'als — everj- other, 
every third, fourth or fifth beat — or may be interspersed every once in a AA-hile. 
The patient usually feels the extrasystoles, calls them “skips” or “skipping 
heart” or “palpitation.” In contrast to sinus arrhythmia AA'hich is the irregu- 
larity of j'outh, extrasystole is the irregularity of middle age and senescence. 
The condition has been knoAA'n to clinicians for years under the term “inter- 
mittent pulse.” Sir James I’aget described hi.s omi case thus; “An irregular 
pulse. In the early part of July, 1886, 1 chanced to find that my pulse be.At 
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irregularly. It may have done so before I observed it, for I was not in the 
habit of feeling it, and only by chance did so now, while sitting with my 
hands clasped so that the heating of the digital arteries could be felt iu the 
mutually compressed fingers. The irregularity was in the frequent missing 
of one beat. Three or four or more would follow regularly, then one would 
be missing; and then in exactly the due time, the regular beats would again 
follow. The defect was almost wholly in respect of the time of the beats. At 
the most I could feel that the beat which followed after an intermission was a 
little stronger than the others. \Vilb this irregularity I was not conscious of 
any change in my feelings of health. Dr. Andrew found nothing wrong in the 
heart’s sound. After the irregularity had been obser\'ed for two months, dur- 
ing which time I had never felt so many as fifty beats, and seldom as many as 
fifteen without an intermission, my holiday time came and I went to the 
Pyrenees. I took no special care of myself, but ate and drank the usual food.s 
and wine of each place. I could Avalk much better than I expected, as much 
as at least twelve to fifteen miles, including 2,500 feet of rather steep and very 
rough ascent. Still the irregularity of the pulse continued. At the end of five 
weeks I came home quite refreshed. Now this irregularity of the pulse had 
continued unchanged in all the variety of home life and all the different 
varieties of holiday life. I will not be so credulous as to think I can explain 
it.” (Paget: Studies of Old Case Books, London, 1891.) Sir James died in 
1899 at the age of eighty-five. 

Broadbent wrote, “The term ‘intermittent’ is employed to designate the 
pulse when a beat is completely missing from time to time, while the pulse in 
the intervals is prefcctly regular. The intermisaion may happen at regular 
and definite periods every four, six or up to twenty beats. The interval pro- 
duced by the missing beat is not usually quite equal to two beats, and the suc- 
ceeding beat feels stronger — from the pressure in the arteries having run 
down. The patient may or may not be conscious of the intermittent action of 
the heart” (Broadbent, The Pulse, 1890). 

Extrasystolcs indicate a disturbance of the property of irritability of the 
heart muscle. Irritability is increased. Some sensitive focal point or other 
goes into contraction prematurely and sets off a systole. Drugs which irritate 
the mj'ocardium — tobacco, digitalis, coffee, and alcohol — produce extrasystoles. 
Exercise should, if this conception be true, by tiring the myocardium, diminish 
extrasystoles; it usually does, but not by any means always. Otto and Gold 
(Arch. Int. Sled. 38: 2, 192G) indeed in their study of persistent premature con- 
traction found that exercise and epinephrine increased the number. Extra- 
systoles occurring during a period of dosage with digitalis are among the 
earliest signs of full dosage. The bigeminal pulse of digitalis is due to an 
extrasystole every other beat. 

‘‘E.’ctrasystoles or intermittent heart occur frequently and are signs of 
no significance so far as the efficiency of the heart is concerned” (Mackenzie: 
Diseases of the Heart, 1913). This judgment of Mackenzie’s, while true in the 
vast majority of cases, is not invariably and universally so. 3Iackenzic desenes 
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great credit for having emphasized the inuocaous character of extrasystoles. He 
accomplished quite a turn-about in clinical thought because up to the time of 
the publication of his Diseases of the Heart, physicians had been inclined to give 
a guarded to grave prognosis •when consulted about extrasystolic arrhythmia. 
To Broadbent’s credit, however, it should be noted that he %vrote before Mac- 
kenzie, “The constant intermittent pulse appears to have no significance either 
in relation to the heart, or to the nervous system or to the vital power generally, ’ ’ 

Sometimes, hou'ever, extrasystoles are the sign of a failing myocardium. 
JIuller, (Nervous Affections of the Heart, Arch. Int. Med, 1: 1, 1908), who 
always held a graver view than Mackenzie, said, “There is no doubt that extra- 
systoles in the vast majority of eases are due to incipient or advanced diseases 
of the myocardium. If a great number of extrasystoles disturb the normal 
pulse rate, wc are always sure of a severe damage to the heart muscle. It is 
better in practice to consider them as signs of importance aud not simply as 
the manifestation of a nervous heart which commonly passes as harmless." 

Mackenzie himself warned that when cxtrasystoles occurred in the course 
of a pneumonia, the outcome would be fatal. Laubry (Sur le pronostic dc 
I’extrasystole, Chirurgie, Paris 28: 1933) pointed out that anginal attacks fol- 
lowed by e.TtrasystoIes should be regarded seriously, TMs, I think, is true 
only when the cxtrasystoles make their first prominent appearance after the 
anginal attack or become a troublesomesymptom afterwards. Most patients 
who suffer an anginal attack will have had the ordinary cxtrasystoles of 
middle age before. Bohan (Cardiac Irregularities, Minnesota Med. 17 : 624, 
1034) warns that extrasystoles occurring in heart rates above 100 are often 
indicative of myocardial disease. Strickland-Goodall (The Premature Contrac- 
tion and Its Significance, New York State J. Jled. 115: 204, 1922) emphasized 
the point that w’hen premature beats are developed or increased by exercise, 
the prognosis is more serious. Auricular and nodal extrasystoles are, of course, 
more serious than ventricular, and when they arise from different foci, the 
indication of myocardial disease is more pointed. Raman (Extrasystoles, 
Indian J. M. Research 28 : 249, July, 1940) studied extrasystoles in cases of 
organic heart disease: four syphilitic, nine rheumatic and fifteen cases of 
myocarditis of unkno^vn origin. He concluded: “ExtrasystoJes in themselves 
have no clinical significance. The prognosis gets worse as the extrasystoles 
become frequent and persistent.” Eslcr and White (Clinical Significance of 
Premature Beats, Arch. Int. Med. 43 : 606, 1929) take the least grave view. 
They studied two hundred patients, divided into two equal groups, one with 
cxtrasystoles, one with normal rhythm. Each group was subdivided into four 
groups according to heart rates — Group I, less than 80, Group II, between 60 
and 100, Group HI, 100 and 120 and Group IV, about 120. They concluded: 
“Premature beats at more rapid rates did not bear a more serious prognosis 
than those of slower rates. The presence of premature beats added no gravity 
to the prognosis. The death rate was actually slightly greater in the 100 cases 
with normal rhythm." 
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It certainly is a matter of great importance. Extrasystoles are the com- 
monest form of irregularity met with clinically. The clinician, whether he he 
internist, surgeon, or obstetrician, should make up his mind what they signify 
and what to do about them. 

.^InnVulflr fibriJlation is the irregularity of the heart with complete loss of 
dominant rhythm. The auricle ceases to contract' Its ihythmic contractions 
are replaced by individual quiverings of individual muscular fibers or by a 
circularly moving storm of contractions, not sufficiently strong to empty the 
auricle, called the circus movement. Whichever mechanism is responsible, 
the A'V nodule which initiates the ventricular contractions no longer is 
rhythmically stimulated and responds' only when not in the refractory phase 
and with varying degrees of strength. 

The pulse at the most then becomes absolutely irregular. The term 
"delirium cordis” has heen applied. Neither in time nor in strength are any 
of the beats equal or regular. Pour or five beats will run off under the exam- 
iner’s finger, hardly making enough of an impulse to allow them to be counted 
and then there will be a pause and then a strong heat and then a single weaker 
beat or two. 

In making the diagnosis of auricular fibrillation by palpation of the pulse 
aloue, besides this loss of dominant rhythm, there i.s a pulse deficit which 
means that all the beats of the ventricle are not transmitted to the artery. 
In examining for pulse deficit, do not attempt to feel the radial pulse and listen 
at the apex at the same time. First count the radial, then the apex beat and 
then feel and listen simultaneously to make sure. 

The onset of auriculae fibrillation imposes n serious functional defect on 
the heart. In most Instances it is followed by congc.stive failure. IMost cases 
of fibrillation occur in tho course of mitral .stenosis (in mitral stenosis the 
auricle for years bears an unusual strain and finally gives away), arterio- 
sclerotic or hypertensive heart disease, or thyrotoxicosis. 

(e) Eolunic of the Pulse is measured by the amount it rises and the extent 
of its collapse. Tliis is really dependent on the diastolic pressuie. "Pulsus 
maguus has a high pulse pressure, .a pulsus pan’us has a small pulse pressure. 
The term pulsus cclcr docs not refer to the pulse rate inasmuch as it docs not 
mean a rapid pulse but a quick pulse, one which rises rapidly and falls rapidly.” 
(Jlajor, Physical Diognosis.) These distinctions are easy enough to recognize 
by the palpating finger, but they rarely mean anything in a cliiiic.'il sense. Of 
course, the pulsus niagnus of aortic insufficiency is notable, but is seen better 
than felt. 

Pulsus altcrnans is the Irregularity of strength of tho beat of the pulse. 
The electrocardiograph docs not record it, or at least but mi-cly. It consists of 
a small beat alternating with a lai^ beat. Tratibc described it in 1872 as "a 
succession of high and low pulses, in such a manner that a low piil.se follows 
regularly a high pulse, and this low pulse is separated from the following 
high pulse by a shorter pulse than that between it and the preceding high 
pulse.” It can bo palpated readily in most instances, or even seen in lortuou-s 
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brachial arteries. The blood pre,ss.ure manometer probably records it best. It 
is a sign of grave prognosis, a disturbance of the property of contractility of 
the heart muscle; it ineaiLs the heart is tired, llackenzic inrbli.shed some trac- 
ings of pulsus alternans in 1902. In 3905 Wenckebach commented on the con- 
dition and Mackenzie wrote: “When I saw his account, I started to I'e-examine 
all my patients who had this condition (about a dozen) and I found they were 
all dead.” 

(d) Condition of tfie Arterial Wall. — ^Whether arteriosclerotic changes have 
occurred in the radial arteries is usually quite evident to the examining finger, 
and it may be assumed that all the other of the size of the radial (medium-sized 
arteries) are in the same anatomic condition. This, however, does not neces- 
sarily mean hypertension of any degree. On the contrary, it is likely that 
arteriosclerosis in arteries of this size and hypertension are almost mutually 
exclusive. 

In the presence of signs of peripheral arterial disease of the legs or toes, 
the dorsalis pedis, posterior tibial and popliteal arteries should be palpated. 
Tortuosity of the temporal arteries does not necessarily mean generalized 
arteriosclerosis. Hoyt, Perera and Kauvar (New England J. Med. 225: No. 8, 
Aug. 21, 1941) have described temporal arteritis which causes headache. 

(e) The Piilse Signs of Aortic Insufficiency are quite as definite, evident, 
and diagnostic as the cardiac signs. They result from the bounding of the pulse 
due to the fact that the column of blood sliot out in systole is not held by the 
aortic semilunar valves, but some of it falls back into the \entricie; the circula- 
tion is dealing with a constantly labile column of blood. It is idle to attempt to 
improve on the original description of these phenomena. 

Corrigan's Pulse, Water Hammer Pulse,— “When a patient affected by 
the disease |s stripped, the arterial trunks of the head, neck, and superior 
extremities immediately catch the eye by their singular pulsation — the sub- 
clavian, carotid, temporal, brachial and in some, even the palmar arteries are 
suddenly thrown from their bed, bounding up under the skin. The pulsations 
of these arteries may be observed in a healthy person through a considerable 
portion of their tract and become still more marked after exercise or exertion ; 
but in the disease now under consideration the degree to which the vessels are 
thrown out is excessive. Though a moment before unmarked, they are at each 
pulsation thrown out on tlie surface in the strongest relief. In the carotids 
and subclavians they can be examined the finger, then is felt fremissement 
or the peculiar rushing thrill, accompanymg with bruit de soufflet each diastole 
of these vessels.” (Dominic John Coirigau: On Permanent P-atency of the 
Mouth of the Aorta, or inadequaev of the Aortic Valve, Edinburgh M. and 
Surg. Jour. 37:225, 1832.) 

The only condition known to me which imitates the Corrigan pulse is the 
pulsation 'in the common carotid at the base of the neck in hypertension as 
described by Brown and Rowntree (Right-sided Carotid Pulsations in Cases of 
Severe Hyperlensioii, J. A. 3f. A. 84; No. 14, April 4, 1925). The common 
carotid, in many instances of hypertension, becomes elongated and tortuous, 
pushing forward into the space beside the stenial insertion of the stemomas- 
loid muscle. The thrust .and recession of the angulated artery may be mi.s- 
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taken for Corrigan’s pulse. Tortuous brachial arteries sometimes appear to 
move like Corrigan’s pulse, but they lack the diastolic collapse when their 
movements are carefully analyzed. 

Duroziez's Sign — Double Shock Sound in the Femoral Arteries. — 

“On compression of the femoral artery, a shock or thrill is felt and 
ausciiltation reveals a sound similar to the sound of ioc, or a sound of unique 
blowing character, a simple iotennittent blowing murmur. The entire femoral 
artery is capable of giving rise to this blowing murmur. 

“The intermittent double murmur over the femoral arteries was described 
in aortic insufficiency; but no one, I believe, has given it the significance it 
des_en-cs. ^ Everyone has mentioned the murmur appeared in arterial diastole, 
which quite frequently occurs without compression of the artery. Verj’ fre- 
quently it docs not appear of its own accord, but must be produced and sought 
for. The double murmur can be produced in two ways, by means of the stetho- 
scope or by means of the hand. With the stethoscope, pressure is exerted to com- 
press the artery completely; at a certain moment the double murmur will ap- 
pear; only when the second murmur can be readily produced is it possible to 
place the stethoscope on tlie arteiy without pressure and then gradually slight 
pressure can be exerted with the hand above and below the stethoscope. Pres- 
sure above will produce the second murmur; it is evident that the second 
murmur is produced by the arteries of the legs which propel the blood back- 
ward and in somo manner empty the capniarlcs.” (Paul Louis Duroziez: Du 
double souffle intermittent crural, corome slgne de I’insuf^anco aortigne, 
Arch. gdn. de mod., Paris 107 : 417, 1801.) 

Capillary Fuls^Quincke’s PbeDomenoo. — “The capillary pulse one can 
see best on one’s own fingernail, or better on that of another, in the area be- 
tween the whitish blood-poor area and the red injected part of the capillary 
system of the nail bed, with each heartbeat a forward and backward movement 
of the margin between the led and while part. The fingernails of everyone do 
not show this white zone. Under these conditions a clear zone on the nails can 
be produced by even pressure. 

“In aortic insufficiency the capillary pulse is especially clear. In a hori- 
zontal position of the hand we see a rapid appearance and disappearance of 
the margin between the red and white zone with lightning-like and evanescent 
reddening. . . . The index finger is best ... in the nail bed the average diameter 
of the capillaries is 0.005-0.003 while elsewhere in the body it is only 0.002- 
0.006. In another place — namely the retina — is a unifoi-m reddening and 
diastolic pallor of the papilla.’' (Heinrich Trenalus Quincke: Beri. klin. 
Wchnschr., V. 357; 1868.) 

The capillary puLso can also be seen in the lips on pressure with a micro- 
scope slide, and on the skin (a favorite site is the skin of the forehead) on 
stroking with the examiner’s fingernail until a red line appears. The pulsa- 
tion is seen at the edges of the red area as a gentle ebb and flow. 

B. Palpation of tbe Heart 

I’alpation confirming inspection is tho most reliable means of physical 
examination for determining the size of tbe heart. True, wc are able to make 
out only the left boundary of the heart, but it is a matter of practical experi- 
ence that when the apex is moved toward the left the entire heart is hyper- 
trophied. 
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Let US get the technical details out of the way first. In many patients 
(about one out of five adults) the left border of the heart cannot be made out 
at all either by inspection or palpation. In most instances this is on account 
of the fatness and weight of the patient, the thickness of the chest wall. In a 
few cases it is due to weakness of the heartbeat. The very canny practitioner 
will think of dextrocardia, but it has never seemed to me such a very good 
joke if he does not. 

Generally a quick glance before putting the hand on the chest wall shows 
where the apex is likely to be and then the finger confirms. The flat of the 
palm of the hand may be laid over the heart, in doubtful cases and then the 
finger used for exact location, much as one would use (he lo^v and high power 
of the microscope. "When you do feel it, be exact, and do not go on to any 
other part of the examination until you have recorded exactly where it is — 
in what interspace, where in relation to clavicle, nipple, anterior axillary line, 
cte. If it cannot be felt irith the patient erect, ask him to lean fonvard to 
bring it out. 

IVhat do we feel when and If, as we say, we locate the apex beat ? The 
distinctions left ventricle and right ventricle are purely arbitrary when wc 
come to the general region of the apex of the heart. As nearly as one can say, 
the right ventricle presents over the front of the chest wall from the right 
border of the sternum, almost to the region of maximum impulse. The left 
ventricle comes around in front only over a small area to impinge on the chest 
wall. Furthermore, the lung covers the extreme left tip of the heart. The 
part of the heart mnscle then which impinges on the chest wall and creates the 
impulse which we call the apex beat b a small part of the left ventricle and a 
large part of the right ventricle. Major (Physical Diagnosis, op. cit.) prefers 
to call this the point of maximum impulse. “The apex itself is covered by the 
lung and is usually 0.5 cm. to the left of the point of maximum impulse.” I 
agree to that, but it b a matter of small practical consequence and for brevity’s 
sake I find myself saying apex beat without any violation of scicncific sense. 

The point of maximum impulse or apex beat b felt in the fifth interspace 
inside the nipple line (in males) almost exactly in the midclavicle line. It 
naturally changes somewhat on change of position. A deep inspiration may 
interfere with sharp palpation of it. In asthenic individuab with dropped 
heart it may be in the sixth interspace. But these variations are not marked 
and its ^vanderings are never wide under normal conditions. 

It is displaced by pleural fluid accumulations (altliough not often, see p. 
438), and by mediastinal tumors. It is pulled to the left by pleural adhesions. 
In adhesive pericarditis it may be a retraction rather than an impulse. But 
all these conditions are of the utmost rarity. 

In any form of hypertrophy of the cardiac muscle the P. M. I. or apex 
beat is displaced to the left. Sometimes it reaches as far as the midaxillary 
line. It may rbe so that it is in the fourth interspace. 

For this reason and because it b simple and easy to detect, in the majority 
of cases it is one of the most important physical signs we have. tVhen the 
heart is hypertrophied, it means organic ciufliovascular dbease. ' 
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Since the introduction of the electrocardiogram and the use of the terms, 
left axis and right axis deviation, there has been a renewal of the conception 
among medical men that there is a distinct right or left heart hj-pcrlrophy 
This conception is fundamentally false. "When the heart muscle hypertrophies, 
it hypertrophies all over. The slightest glance at the heart nmscie buiKlIes 
dis.sected and unrolled, showing their fandamental continuity, is sufficient to 
show this, once and for all. True, ia aortic disease and hypertension the left 
ventricle’s hypertrophy predominates over the right, and in mitral disease and 
pulmonary obstruction, the right over the left, but when any part of the ven- 
tricles hypertrophy, they hypertroplij- all over. Xothiiig is more futile and 
fatuous than to see a diagnostician hammering away beyond the right border 
of the sternum in an attempt to demonstrate right venfrieular hypertrophy 
as a single entity. 

Not only is the heart muscle organically bound together by the interlacing 
and continuity of its muscle bundles, but it is ph>-siologically bound together. 
If in aortic disease the left ventricle has to work harder to maintain peripheral 
circulation, does not the right ventricle have to work harder also to keep up 
general cellular oxygenation? If the right ventricle has to do more work in 
mitral disease, )«» the first place docs not the right ventricular hypertrophy 
push the apex further to the left, and in the second place, does not the in- 
creased work of the right ventricle increase the burden on the left ventricle? 

Inspection and palpation, of course, in this field go together, and it is 
arbitrary and pedagogical to attempt to nnakc division between them. 

In a series of patients studied at the University of Kansas Hospitals to 
determine the reliability of locating the apex beat by palpation, the results 
ucrc checked by lucntgenograms. The P. 31. I. was located and a coin 
.strapjied on the chest, nttempling to j)Ut the center of the coin over the 
apex. Norm.'il and pathologic subjects were used. In 85 per cent of caics the 
error uas negligible; in fact, the method was as accurate as anyone could 
expect. In roughly 10 per cent of casc-s the error was noteworthy as in 
ail hypertrojihicd heart in an obese subject where wo located the P. 31. I. 
from 1 to 2 cm. inside, the left lionler of the heart (apex). In about 
2 per cent of cases the heart was not hypertrophied, but thickness of 
the chest wall, emphysema, or deformity caused error. In about 3 per cent of 
C.ISCS the error was in locating the P.3I.I. outside the ape.x by 1 or 2 cm. on 
account of a thin clicst wall uifli a small dropped heart that made an impulse 
so diffuse ou the thin clicst wall as to lead us into error. 

The cjuality of tlie apex beat seems to me not of any .significance. 3Iuch 
Ims been uritten in tiie lextiwoks on phjsieal diagnosis on Hhcther the .ai>ex 
lieat is diffuse or locali/i-d. It .seems meumbeut on writers of textbooks, when 
they come to this point, to write a paragraph whether it means anytliing or 
not* Fortunately the student promptly forgets and disrcgard.s it, I cannot 
sec that any eoiielusion of the slightest consequence can lie drawn from deter- 
mining whether an apex is diffuse or localized— a tap or a “slow vigorous 
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m. PERCUSSION 

In my routine examination of the cardiovascular system I have put doira 
as the only procedure involving percussion — ^“Percussion of the first and sec- 
ond interspaces on each side of the manubrium.” Even this can be omitted, 
as it is only designed to catch an aneurysm before the x-ray technician has 
his triumph, and even the aneurysm can better be seen than percussed, 

I do not believe there is anything to be gained from i>ercussion of the heart. 

Dr. Samuel Lambert had a method which you may try if you wish, of 
auscultatory percussion of the heart. He places the bell of the stethoscope over 
the mid-preeordium (the part of the chest wall where the heart is completely 
exposed) and then with his fingernail gently scratches toward it from points 
that form a semicircle around the stethoscope bell, ^Vhen the sound of the 
scratch changes from a far away to a sharp sound, the border line of the heart 
is denoted. In Dr. Lambert's hands this is very accurate. 

But actually, anatomically, the cards are all stacked against yon when 
you attempt to percuss the heart. Ton say you will now percuss out the right 
border of the heart. Consider the terrain you are going over. Tour fingers 
lie across the ribs, not parallel with them, as would be natural. Soon you move 
from ribs and muscle to sternum. WTiat do you approach anywoyT The dull- 
nes-s will consist of the right auricle, part of the right ventricle, part of the left 
ventricle, the mediastinum, ivith all of its vessels and lymphatics. Suppose 
you are to percuss out the left border from above. Between the chest wall 
and the heart border, there is a layer of lung tissue, usually more than 5 cm. 
thick, and it is a fundamental principle of acoustics that we cannot demon- 
strate solidity that lies more than 5 cm. below overlying long tissue. 

Percussion should always be attempted in tbo third left interspace, as 
this may be the only portion of the heart enlarged to physical examination as 
in mitral stenosis and congenital heart disease. 

PerciLssion in the second left interspace is decidedly unsatisfactory due 
to the depth of the underlying stnicUires, particularly the descending aorta. 

The late Dr. Gordon of Exeter, who prided himself on his percussion, made 
a special study of this subject and found that in a majority of cases his per- 
cu.ssed outline agreed with the x-ray if the patient was standing, hut not in 
recumbency. 

“In 2923 I travelled with three cardiologists who were going to attend a 
meeting of that very exclusive body, the Cardiac Club of Edinburgh. I ven- 
tured to say that I mistrusted percusaon as a means of estimating the size of 
the heart, and found to my satisfaction, that two of them agreed while the 
third said he only trusted his own.” 

IV. AUSCULTATION OF THE HEART 

In routine auscultation of the heart, one places the bell of the stethoscope 
first over the apex. This is called the mitral area, because the sounds, whether 
normal or pathologic, which are produced at the mitral valve arc best heard 
here. Then the stethoscope hell is placed in the fifth interspace either immedi- 
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ately to the left or to the right of the stemam, called for similar reasons the 
tricuspid area. Then at the second interspace to the right of the sternum, 
called the aortic area. Then at the second interspace to the left of the 
sternum, called the pulmonary area. Then it is wise to move the stethoscope 
bell all over the precordium and even up into the vessels of the neck. 

At all of these sites two sounds are heard. At the apex, under certain 
circumstances, a third heart sound is heard. The two sounds regularly heard 
have been described over and over, never better than by James Hope (A Treat- 
ise on Diseases of the Heart and Great Vessels, 1839) ,* 

"When the ear or a stethoscope is applied to the praecordial region, two 
successive sounds, folloived by an interval of silence or repose, are distinctly 
heard. The first, which is synchronous Avith the impulse, with the pulse is 
duller and longer, very like that produced by jerking a cord as thick as a 
swan quill; the second is shorter, clearer and smarter, like the flap or click of 
a bellow valve, or it is still more closely imitated by lightly tapping the tense 
knuckle of one hand held close to the ear with the soft end of the finger of 
the other.” 

From time immemorial students have been taught that the heart sounds 
can be ouomatopoiecally imitated by the syllables ‘‘lub.dub.” 

It would be idle and wasteful to discuss in great detail the theories that 
have been advanced to account for the origin of these sounds. The first sound 
was generally held to be due to a combination of a muscular element due to 
contraction of the ventricles plus the closure of the auriculoventricular valves 
until 1933 when William Dock published a paper (Mode of Production of the 
First Heart Sound, Arch. Int. Med. 51: No. 5, May, 1933) which described 
experiments conclusively proving, at least to me, that there is no muscular 
element in it, but that the first heart sound is entirely valvular due to sud-' 
denly putting under high tension the previously slack fibers of the auriculO' 
ventricular valves. This is the revival, to which Dr. Dock gave experimental 
proof, of long previously expressed theories, as witness Hope’s description, 
quoted above. 

The tautening of the auriculoventricular valves as the ventricle goes into 
systole is exactly imitated by "jerking a cord” and the best way to illustrate 
the mechanism of the first sound to students is to take out your folded pocket 
handkerchief or a towel and jerk it taut. Hope was not the only one to state 
this explanation. J. Rouanet in a thesis, Paris, 1832, -wrote (quoted by Dock), 
“From many experiments I have learned that any membrane passing from 
flaecidity to tension suddenly causes a sound. , . . The auriculoventricular 
valves present conditions which are most favorable for the production of 
sound; they pass instantly from the most complete flaecidity to sudden and 
violent tension.” G. B. Halford (Lancet 2; 593, 1851) performed this experi- 
ment. “The superior and inferior vena cava and the pulmonary veins at the 
entrance of the left auricle were tightly compressed between the fingers. The 
heart continued its action, the stethoscope was again applied, and neither first 
nor second sotmd was heard” — i.e., there was muscular contraction, but no 

*LAeDDec a v«i7 bad description at th« heart sounds. 
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soiiikI. This is nuicli like Dock’s experiment which consisted of graphic 
recordings on the phonoeardiograph-electroeardiograph of sjstolie contraction 
and sounds before and after a coni around the atrioventricular groove was 
tightened so as to prevent bloo<l from entering the ventricle. Then when the 
ventricles were empty, there was no heart sound. 

If thi.s explanation of the first sound is true, it leaves rather up in the air 
the many distinctions that clinicians have been making about the changes in 
the first and in various functional changes in the heart muscle. Thus Crummer 
(Heart Disease, 1925) : “A light shortening of the first sound left with muffling 
of tone quality, is .suggestive of myocardial disease. For confirmation, the 
patient should be put through the exerci.se test when it will be found that the 
first sound is either further shortened or disappears entirely, and a systolic 
murmur is heard. ... In quick acting hearts there is a shortening of systole, 
and a consequent rise of pitch of both first sounds [i.e., right and left — h. C.] 
... In surreal shock and certain fulminating medical conditions there is a 
change in the first sound with loss of tone.” These statements indicate in- 
dubitably, that myocardial damage i.s recognizable by changes in the tone of 
the first sound, a vieu* widely held and e.xpres.sed by many careful clinicians. 
The valvular origin explanation of the first sound not entirely squeexes it out. 
Do'ck says (op. cit.), "If the valve.s are closed and the slackness taken up 
gradually before ventricular systole occurs, the intensity of the first sound is 
greatly diminished. The factors determining loudnm of the first sound are 
therefore: the degree of tension in the vah'e M-hen the ventricular systole 
occurs, and (Ies.s important) the rate of rKe of intraventricular tension." 
This means, I take.it, tliat the degree of tension of the waives depends some- 
what on the flabbiness of the myocardium, also on the extent to which the ven- 
tricle empties, which is the .same thing. 

The second heart sound is due to the closure of the aortic and pulmonary 
valves. There is, I belic\ c, no difference of opinion on this point. 

The third lie.srt sound was noted first by Barie in 1893 and described first 
by W. S. Thayer ns late as 190S. That thiough all the intensive investigation 
of the heart by physical ricfli(Hls during the nineteenth century it remained 
unnoticed, is an indication of that fact that it Ls by no means a constant find- 
ing, either in all individuals or in the same individual at different times of his 
life and different state.s of his health- It is hcawl best and most constantly in 
young male adults with the stefho.scope just al>o\c the apex when the subject 
is leaning a little forward and io the left. Jfayer detected its presence in 65 
per cent of normal jiersons under the age of forty-five. It occurs after the 
second sound— about 0.18 of a seeomL ft is probably caused by the tension of 
the chordae tendineac of the mitral valves as they tauten with the filling and 
increased pressure in the ventricle and before the \alve edges unroll in com- 
plete closure. If this is the time explanation, the appearance of the third heart 
sound is the cause of gallop rhythm. Gallop rhythm notably signalizes a fail- 
ing myocardium; uith a failing myocardium the ventricle never empties, al- 
^ravs has more blood in it than normal, and the chonlac tendineac arc stretrhed 
and more liable to tauten. 
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Aijseijltatiou of tJie heart, like everj' other phy.sieal procetlitre, shoultl 
follow a routine order, in which the examiner concentrates upon one phase of 
the succession of phenomena presented. As at a circus, he should notice one 
ring at a time, if he is going to come away with any clear-cut impressions. The 
order should be : 

1. Rhythm. 

2. Differentiation of first and second .sounds. 

3. Comparison of first sounds as made by left and right ventricle. 

4. Comparison of second sound as made by aortic and pulmonaiy valves. 

5. Extraneous sounds — munnurs — in systole and diastole. 

6. Sounds over the vessels of the neck. 

7. Response to exercise. 

1. Rhythm. — Tiie cardiac rlij^hm consists of the auricular contraction, 
which lasts 0.1 second, the ventricular systole which lasts 0.3 second, and the 
diastole which lasts 0.4 second. The first sound occurs as the end of ventricular 
systole, lasts O.IG second; the second sound comes 0.2 second later, lasts 0.09 
second ; the third sound come.s 0.18 second later. 

This succession produces a rhythm to the examiner’s ear for which he 
comes to have an instinctive awareness. In musical terms Crummer stated that 
normally it is in 2-4 time. \V)ien it changes to 34 lime (waltz time), wo must 
immediately seek an explanation; 3-4 time ocem-s in mitral stenosis (without, 
necessarily, murmurs) ; it is rhyfJimus briffJtliffne or gallop rhythm, and some- 
times occurs in loTJertPophy with flaf^ng compensation. Usually 3-4 time indi- 
cates the interposition of the third heart sound. 

Rlij^hm is a most important thing with whicli the clinician should familiar- 
ize himself. It has nothing to do with arrhythmias. Extra sounds are the prin- 
cipal things that modify rhythm. A long list of these e.xtra .sounds has been 
compiled, and I give hereunth a differential table of them. 

Extra heart sounds which are not raunnui-s are encountered with con- 
siderable frequency; usually they are perceived as a change of rhythm. A 
classification of them follous; 



POINT 

MAXIMOU 

INTENSITY 

nuE 

RELATIONS 

CHARACtER 

REUARXS 

I. Gallop 
Ehi/thms 

A. Physiologic 
third heart 
sound. 

Inside apex, 
nsually f onith 
or fifth inter- 
space. 

0.12 to oas 
second after 
second soond. 

Usually faint, 
low pitched. 

Cannot be distinguished 
from gallop except by 
absence of heart disease 
or other causes of gallop 
rhythm. Common in 
youth. ‘1 

H. Piesystolic 
(auncular 
— . .. systolic)- . - 
gallop. 

Inside apex, 
nsually fourth 
-orfifth inter- 
space or just 
to left of 
sternum. 

U.03 to 0J4 
second after 
begimung ot 
P. 

Usually faint, 
low pitched. 

Usually falls just before 
the thud sound. 


Modified and rearranged from W'dlfeitfa aQd Xlargoltes: Extra Heart Sounds and Frlc- 
Ifocs and Their pifferentlal Diagnosis, The J«*w International Cllnlc-s Vol. I. New Series 
Three. 1940. 
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POIJfT 





UAXIJIUM 

Tiue 




INTEKSITT 

RELATTOrrS 

CnARACTER 

RZilARKS 

IV: Avrimlar Apex. 

Sounds 

A. Early tjTie 
(Clendinaing 

Brit. Ass. 

Beport on 

Heart 

Sounds, 

1840.) 

0.08 to 0.14 
second after 
beginning of 
Pwave. 

Low pitched. 

Heard in heart block. 
Similar to presjstolic 
gallop. 

B. Late type. 

Tliird or 
fourth inter- 
space. 

0.24 to 0.30 
second after 
beginning of 
P wave. 

Low pitched. 

Heard in heart block. 
Mechanism not known. 

V. Prrieardial 
Sounds 

A. Protodias- 
tolic peri- 
cardial vi- 
bration. 

Precordium. 

l/snallyO.ZS 
to 0.20 sec- 
ond after sec- 
ond eonnd. 

Strong ribrat- 
ing sound. 

Differentiated from proto- 
diastolic gallop and 
physiologic third heart 
sound by the sharpness 
—from the opening snap 
bv the longer interval 
after the second soond. 
Suggests pericardial cal- 
cification. 

B. Pericardial 
knock. ■ 

At apex to 
left of heart. 

Inconstant. 
Usually ^8- 
tolicbutmay 
also hare di- 
astolic com- 
ponent. 

Knocking may 
be very loud. 

Occurs in cases with air in 

the pleural space. Can 
often be elicited after 
left-sided pneumothorax 

C. Pericardial 
frictions. 

Any'there 

orerpre- 

cordinm. 

Systolic and 
diastolic. 

after first 
and second 
sounds. 

Crepitating, 

crunching, 

grating, 

creaking. 

Other evidence of pericar- 
ditls, location of sound, 
effect of pressure on 

stethoscope and of 
breathing important. 

D. Pleuroperi- 
cardial. 

Left border 
of heart. 

Same as peri- 
cardial fric- 
tion. 

Same as peri- 
cardial fric- 
tion. 

Markedly influenced by 
respiration. Other evi- 
dences of pleurisy may 
be present. 

VI. Lung Sounds 
A. Due to niedi- 
astinal em- 
p^seina. 
(Hamnian: 
Tr. A. Am. 
Phya.52: 
1037.) 

I’reeordial 

area. 

Usually sys- 
tolic. Uay 
hare diastol- 
ic component. 

Snapping or 
crunching. 

May be very 
loud. 

May follow spontaneous 
pneumothorax or peri- 
renal air injection. Be- 
sembles the pericardial 
knock. Bare. 

B. Air and 
fluid in per- 
icardium, 
left pleural 
space, or 
stomach, 
agitated by 
heartbeat. 

Precordium, 
left chest, or 
epigastrum. 

Systolic and 
diastolic. 

Splashing 

sound. 

Becognition of the location 
of the air and fluid is the 
important differential 
point. 


It must be evident that a great many of these are, so far as mechanism 
is concerned, modifications of the same things. The only ones, it seems to me, 
that have significance are fetal rhythm (which does not involve an extra heart 
sound and therefore does not appear in this list), gallop rhythm, the redupli- 
cations, and pericardial friction rub. 
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Fetal rhythm consists of evenly spaced sounds having the same quality, 
loudness, and tone. It occurs when the myocardium is weakened and the 
diastolic pause shortened. It is of serious prognostic significance. 

Gallop rhythm is so named because it resembles the sound of galloping 
hoofs — 3-4 time. Bouillard mentioned it by that name, bruit de galop, and I 
am interested to find that .1. Clendinning (Brit. Ass. Report on. Heart Sounds, 
1840) stated that auricular contraction produced a weak sound which on care- 
ful aviscuUation could somolimes be faintly heard in late diastole in young 
people. Potaiu (Bull, ct mem. Soe. med. d hop. de Paris 12: 137, 1876) gave 
the first full length description as follon.s: “The term [gallop rhythm] is 
marvelously adapted to the sound it designates. . . , IVe distinguish here three 
sounds, namclj’, the two normal .sounds and an additional sound. The normal 
sounds show most frequently their normal characteristics srithout any modifi- 
cation. As to the abnormal .sound, it is placed immediately before the first 
sound, preceding it sometimes by a very short space; always notably larger, 
however, than that uhieh separates the two parts of a reduplicated sound. 
Thi.s sound i.s dull, much more so than the normal sound. It is a shock, a 
perceptible elevation, it is scarcely a sound. If one applies the ear to the 
chest, it affects the tactile sensation perhaps move than the auditory sense. 
And if one attempts to hear If with a flexible steflioscope, it lacks only a little, 
almost alwa>'8, of disappearing completely. The place where one perceives it 
best is a little below tlic apex of the hcait, somewhat towards the right." 

Gallop rh 3 'thm is c.ssculiaUy the intcri*osition of an extra heart sound with 
usually a rapid heart rate. Several varieties of gallop rhythm have been dif- 
ferentiated, depending on the place in the cardiac cycle w'here the extra sound 
makes its appearance. I’ofain divided gallop rhythm into three varietie-s— 
pres.vstolic (late dia.stoHc), nierodiastolic, and protodiastolic (early diastolic). 
In all of these the e.xfra sound appears after the second sound, and between 
it and the first sound. Recciitlj' Cupper aiid Barbillon's paper (Xoiivelles 
recherches sur le bniit de gallop — Arch. geii. de niM. 1 : 129, 1887) has been 
revived and the term, sj'slolic gallop rhythm, has been introduced. (See 
Thompson and Levine: S^’stolic Gallop Rhj'thm, New England J. Jfed. 213; 
1021, 1935, and ‘IVolferth and 3Iargolie.s; Systolic Gallop Rh.vlhm, Am. Heart 
J. 19: No. 2, Feb., 1940.) In systolic gallop rh^’thm the extra sound is be- 
tween the first and second sounds. Two forms have been distinguished: in 
one the additional sound is best heard over the aortic area; in the other, it is 
best heard over the apical region. The aortic sj'stolic gallop sound appears 
to originate in the aorta; it may he due to the sudden checking of the disten- 
tion of the aortic wall during .systole, or by impact of the aorta against sur- 
rounding stnicturcs at that instant; it has been noted particularly in aortic 
insuflleicnc.v, tjphoid or typhoidlike fevers, tuberculosis, and hjTicrtensive dis- 
e.nsc. The apical .sj'.stolic gallop sound has not been safisfnetorilj' explained; 
it may be due to (be imp.scf of the c-ardiac apical region against tlie chest wall. 
LeRoy and Roberts (Am. Heart J. 21: No. 1, Jnh., 1941) Imve reported it in 
a case of aneiirj'sm of the left ventricle. 
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It must be evident that wlmt is called systolic gallop rhjdhm may be 
readily confused with other extra heart sounds — reduplication of the first 
heart sound and the peculiar midsj^tolie click described by Gallavardia (Lyon 
med. 121 1 409, 1913) and ascribed by him either to tugging of pleuropericardial 
adhesions during systole or to the pressure of the contracting heart against 
some emphysematous lung tissue. Nor has it usually the serious significance 
of the diastolic forms of gallop rhythm. The only importance of these extra 
heart sounds in the systolic period is that they may be mistaken for serious 
heart disease. 

The imiKU'fancc of the diastolie-prosrstolic and protodiastolic-gallop rhythm 
is that they are of sei’ious prognostic import, the sign of a weakening myo- 
cardium. They are most commonly beard in the late stages of hypertensive 
cardiorenal disease. “The cry of the heart for help” is the phrase which 
comes to the clinician’s mind when he finds rfij-thm. True, it is not 

always of fatal prognostic import and true, it may be found in the heart of 
an athlete after a severe strain, such as a long run, but this does not change 
the €s.sential nature of our judgment concerning it; the athlete’s heart is over- 
burdened and will recover only because it is young and resilient. 

Any explanation of the mechanical causation of gallop rhythm must in- 
clude an explanation of why it is of serious import. The presystoHc form is 
the commonest and phonocardiograph records show that it corresponds to 
auricular contraction. Can the auricles make a sound in contraotingf I can- 
not conceive of such a thing and I cannot see why auricular contraction should 
be of serious prognostic import. 

I cannot get away from the conviction that the extra sound of gallop* 
rhythm is caused by the same mechanism as the third heart sound. True, as 
Jlajor says {Physical Diagnosis, op. cit.), the physiologic third heart sound is 
not a “cry of the heart for help” which, according to Obrastzow (Ztsehr. f. 
klin. 3Ied., 1905), gallop rhythm is. But the third heart sound is brought out 
by intensive exercise amounting to strain. If auricular contraction plays any 
role, it means that the ventricle is overdistended with blood, which would 
taaten the ehorda iendheae before each sj'stole or during diastole. The argu- 
ment that the extra sound of gallop rhythm i.s heard late in diastole while the 
third heart sound is ‘heard early in diastole, does not seem to me valid; with 
the ventricle overburdened w’ith blood throughout the cardiac cycle, the chorda 
tendineae could ‘tauten any time. 'Wolfcrth and llargolies (Gallop Rhythm 
and the Physiological Third Heart Sound, Am. Heart J. 8: 441, 1933) say, 
“The only available criterion for distinguishing between physiologic third 
heart sounds and gallop rhythm is the status of cardiac failure.” 

That is something of a giveaway. If gallop rhythm is the same as the 
third heart sound except that it appears when the heart is weakened, then 
why isn’t it the third heart sound! 

Lewis and Dock (The Origins of Heart Sounds and Their Variation in 
Myocardial Disease, J. A.hLA. 130: 271, Jam 22, 1938) have diagrams which 
make the mechanism reasonable. If the physiologic third heart sound is due 
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to the taatening of the chordae tendineae of the auriculoventricular valve just 
before the valve leaflets themselves tauten, then it must be evident that a 
heart under strain, whether from excessive exercise or myocardial disease, 
will from, the weakness of its walls never empty at all; therefore, the chordae 
tendineae will always be more or less on stretch in a ventricle filled with blood 
and will be in a position to tauten and make a sound with every ventricular 
contraction. Such is my conception of gallop rhythm. 

The age of election of patients with gallop rhythm is 50 to 60. The under- 
lying disease of 199 patients with gallop rhythm was hypertensive disease in 
93, coronary heart disease in 55, rheumatic heart disease in 12, syphilitic heart 
disease in 7, cor pulmonale in 10, and the rest scattering. (Garvin: Am. J. 
II. Sc. 205 : No. 6, June, 1943.) 

Auscultation of rte arTliythmias of the heart is in most instances merely 
confirmatory of palpation of the pulse. It is possible to identify most of the 
arrhythmias by one or both of these means without recourse to the electro- 
cardiograph, and this is often desirable, if not necessary. With a normal rate 
and rhythm it is advisable to have the patient exercise and then re-examine. 
Levine (Auscultation of the Heart, New England J. Sled. 225; No. 14, Oct. 2, 
1941) relates the case of a young man who complained of palpation. On the 
first auscultation the pulse was 70 and regular; after exercise bis pulse rate 
was 140, then returned to the orlglnaL This could only be accounted for by 
assuming that he had an auricular flutter at first of 1-4, which under exami- 
nation became 1-2-, his auricles beating at 280. 

Heal difficulty may be experienced in differentiating auricular fibrillation 
Trom multiple exlrasystoles. Both may have pulse deficit and in both the 
dominant rhythm may be lost. The finding that identifies auricular fibrillation 
is a pause not preceded by a quick beat. 

Ventricular tachycardia, a rare but important arrhythmia, may be sus- 
pected on auscultation by the difference in the tone of the first sound — the 
result of the mechanism of the condition which is interposition of numerous 
extrasystolcs. The extrn.systole3 rooy come so close to the regular systoles 
that there is no time for the auriculoventricular valves to open and shut com- 
pletely, making a first sound less loud and less sharp. The decision as to 
whether ventricular tachj’cardia is present or not *‘may be a matter of life or 
death, for ventricular tachycardia generally responds favorably to quinidine 
therapy and is refractory or aggravated by digitalis." (Levine, op. eit.) 

Heart block is detected, aside from the bradycardia, by differences in the 
tone of the first sound in different cycles. Bundle branch block may be sus- 
pected when, in a sick patient, there is a difference in the two first sounds of 
the heart at the apex as compared with the end of the sternum left. 

2. Differektiation’ of First and Second Sounds. — This should be done 
first by listening at the apex and then at the base. The second sounds are 
much clearer at the base. The differentiation is, of course, usually easy, but 
if any doubt exists, the first sound should be timed by feeling the pulse and 
identified in this way. 
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3. Comparison op first sounds made by left and right ventricle by 
listening first at the apex and then at the end of the sternum. The late Dr. 
LeRoy Crtiramer made much of this, but although I admired most of his pro- 
nouncements, I confess I never could make much out of this. I feel that those 
who make these interpretations read a good deal into their findings, based on 
the false assumption that the first sound represents the muscular action of the 
ventricle. However, for what benefit it may be, I w’ill quote Crummer; 

“In routine examination of tlie heart, tone value of the first sound over 
the right ventricle is of the utmost importance. For this reason auscultation 
should begin by listening to the left of the sternum in the fourth interspace, 
adjusting the stethscope bell so as to obtain the clearest possible sound in this 
region. A considerable surface of the right ventricle is in almost direct con- 
tact with the chest wall to the left of the lower sternum. We then listen with 
the stethoscope bell over the apex and compare the sounds. With a normal 
heart there is practically no difference save of intensity in the first sound as 
heard in these two positions. When there is a difference, we can demonstrate 
by carefully shifting the stethoscope bell from place to place so that the change 
in sound oeeurs exactly at the junction line of the right and left ventricles. 
This change is perhaps best appreciated in a case which presents 3-4 rhythm 
Over the left ventricle.” 

4. Comparison of Second Sounds as Made at Aortic and PuLaioNARY 
Areas. — The second pulmonic sound is the louder* in early life, the second 
aortic sound is the louder in later life. 

In 90 per cent of healthy children the second pulmonic is louder than the 
aortic. From the tenth to the twentieth years it is louder in two-thirds of 
individuals; from tiventy to thirty in about half, and after thirty it is louder 
only when mitral disease is present. After the sixtieth year, Creighton found 
an accentuation of the second aortic in sixty-six out of sixty-eight cases 
examined. 

Cabot, in his textbook on physical diagnosis, wTote: “Pathological ac- 
centuation of the pulmonic second sound must mean a greater loudness of 
this sound than should be expected at the age of the patient fn question and not 
simply a greater intensity than that of the aortic second sound.” I taught 
this for -years but no longer subscribe to its validity, J think it is sensible to 
suppose that one determines the relative intensity or loudness of the two 
sounds by comparing them, and it certainly works out in practice. 

Geigel (ZeJirbvch- der Uerzkrankheilen, J. F. Bergmann) states that one 
sound must be twice as loud as the other to be recognized as definitely accen- 
tuated. “Hence,” -writes Dr. J. H. Pratt (Pratt and Buahnelh Physical Diag- 
nosis of Diseases of the Chest, W. B. Saunders, 1925), “the well-known obser- 
vations of Creighton have little value,” but I do not follow him. Of course 
the aortic and pulmonary sounds are never heard alone, but one sound is al- 
ways mixed with the other. But in practical w’ork these considerations do 
not interfere with the fact that in actual practice such differences in aosculta- 
tion do occur and carry definite connotations. 

•Louder, wore Intense, acceauated, srhlchcwer 70 W Rife. T select “looder" as being the 
most comprehensible. 
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T}ie pulmonic seeonrl sound is inoreaswl in intensity in mitral disease, or 
any obstructive disease of the Innt?, such as emphysema or fibroid phthisis. 
Accentuated second pulmonic sounds i»mt to liypcrtrophj’ of tlie ripiit \entiiele. 

The aortic second sound is accentuated in any condition whicli raises the 
arterial pressure, decreases the elasticity of the aortic wall, or increases the 
M-ork of the left ventricle. It is a far more important sign than accentuated 
second pulmonic, and its lecognition is of great significance diagnostically and 
prognostically in nephritis hypertension, and selero.sis of the aorta. In syph- 
ilitic aortitis and aneurysm the second aortic sound may have a peculiar ring- 
ing quality which has been compared to the tabour or African drum. 

Reduplication of the second sound indicates that the ventricles are not 
contracting exactly sjnchronou-sly. Reduplication is heard normally in many 
children and after severe exertion. It i.s not considered to have any serious 
clinical significance. 

5. Abnorjial sounds heawl over the heart area are murmurs and the peri- 
cnrdinl friction rub. 

Jlumiurs arc hissing or rumbling or rattling or murmuring noises similar 
to those produced by a fluid under pres.snre. The French name for a murmur 
is bruR, and they commonly fit such descriptive names as hruit de rdpe (rasp) 
to the murmur of nutral stenosis and brwtt de to tlie murmur of aortic 

regurgitation, liledical students instinctively trj’ to toll of murmurs by using 
descriptive names — "I hear a swishing.” Rut ail this practice may lead us 
into error, and it i.s best to allow the word murmur to be a technlenl term for 
all adventitious heart sounds (except friction rub). 

The mechnnieal causes of murmurs can be assumed by deduction from 
what we find at autopsy to be five-. 

1. Blood passing from a wide to a imrrow channel. 

2. Blood passing from a narrow to a wide channel. 

3. Blood passing over a roughened channel or projection into the channel. 

4. Two streams of blood meeting. 

5. Change in viscosity of Wood — hemic murmurs. 

In all of these conditions save the last, the munnur is caused by setting 
the blood into swirls or by the vibration of the walls of the containing cavity 
or by both. An example of the first is mitral .stenosis; of the second, aneurysm; 
of the third, aortitis, calcareous aorta or ft dislocated valve leaflet flapping in 
the stream; of the fourth, mitral regurgitation and aortic regurgitation. 

Corrigan (Inquiry into the causes of hruit de soufftet and /r^wisscMien/ 
enfniVr, Lancet, 1829) showed that the condition in tubes whieji most favored 
the production of murmurs 'was the passage of fluid from a narrow to a wider 
space. Kinaslo (Nciic Forsclmngcn uber die Schallerreugung in der Kreislanf- 
sorganen, Verhandl. d. phys.-med. Oesellsch. zu IVurzb. 1 : fi, 1830) and TJieodor 
AYeber made extensive .studies on tuhe.s with moving fluid.s going thnnigh 
them, and there is no re.sson to doubt the fact that the condifion.s under uhieh 
they imitated murmurs arc exactly similar to the conditions which give rise 
to cardiac and vn.scular murmurs. A lube with n .stenosis (in niedic.sl tetTiis) 
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produced a murmur at the stenosis and on both sides o£ it. Jluvmurs occur 
more readily in thin-walled tubes, and in wide rather than narrow txibes. In 
straight-walled tubes the fluid must move with great velocity to produce a 
mnrraur. Jlurmurs are produced most easfly ^rhen mercury is used as the 
fluid, next most readily in water, next in water and blood, least readily when 
blood was used. All observers agree that the vibration of the walls of the 
containing tube causes the murmur. 

Hemic or functional murmurs cannot be so easily explained. They occur 
in states of anemia or poor health. They are temporary; when health or 
anemia improves, they cease. They arc systolic in time in 99 or more per cent 
of cases. They are foxind most often in young people betweeu-the ages.of 
twenty and thirty. Every one of these statements, however, needs some quali- 
fleation. Potain found functional murmurs in practically all eases of Grave’s 
disease, in 50 per cent of cases of chlorosis, in 25 per cent of cases of measles 
and scarlet fever, and 10 per cent of cases of pulmonary disease. 

A natural and commonly held explanation for them is that the blood is 
less viscid in anemic and invalid states and that it swirls more easily, the 
swirls producing the murmur. The objection to such a theory is that anemia 
is not always found when such a “hemic” murmur is present. "White (Heart 
Disease, op. cit.) explains them by saying “conditions like anemia act by cans- 
ing cardiac dilatation” so that we really have a relative insufficiency of some 
valve. This is undoubtedly true, but does not explain the predilection of these 
murmurs, systolic in time, for the pulmonary area; if dilatation were the cause, 
there would be pulmonary regurgitation and a diastolic murmur. However, 
the important features to know are that in states of general poor health, mur- 
murs appear in the heart, are of no serious significance other than the sig- 
nificance of the nature of the bad health which causes them, and when restora- 
tion to health occurs, they disappear. 

The functional murmxu’S of the pulmonary area are somewhat different. 
It has been called the “area of romance on account of the variety of inter- 
pretations given to the murmurs having their position of maximum intensity 
in that position” (Balfour; CHinical Leelurea on Diseases of the Heart and 
Aorta, London, 1898). Lee found a systolic murmur at this area in 70 per 
cent of Harvard students in the recumbent position. It is the commonest of 
all murmurs, really almost physiologic. “Such murmurs are probably asso- 
ciated with slight functional distortion of the pulmonarj’ artery.” (Slajor, 
Physical Diagnosis.) 

Cardiorespiratory murmurs are most frequejit at the apex and ai-e pro- 
duced in the lungs by the systole of the heart (rarely they are heard in 
diastole). The normal murmur of ingiiration is broken in two, three, or more 
short murmurs by the heart pinching a tongue of lung against the chest wall. 
Pericardial friction rub occurs whenever the visceral and parietal layers of 
the pericardium are roughened. The movement of the heart, causing these 
two roughened or dry surfaces to rub over each other, causes the sound. The 
only three conditions which produce these roughened surfaces are (1) acute 
pericarditis in the fibrinous stage; (2) infarction of the wall of the royocar- 
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dinm following coronary thrombosis, presenting a localized roughened area 
(pericarditis brightigne of the French), and (3) very rarely tumors of the 
pericardium. CalUn {Lei diverses melJiodei d’exploration de la PoUrme, 1824), 
who first described the sign, said it is a “sound analogous to the ereahing 
of new leather. It occurred in a patient who died of chronic pericarditis. 
This sound continued in the first six days of the disease, but disappeared 
as soon as the local symptoms indicated a slight liquid effusion into the 
pericardium.” 

Pericardial friction rub which is naturally systolic and diastolic, is un- 
affected by respiration; this differentiates it from pleural friction which it 
resembles. Another diagnostic point is that it is strictly localized ; if you find 
it and more your stethoscope even as mnch as an inch, you may lose it. 

Pericardial friction is seldom found except when, for cause, it is .searched 
for. It is probably the most constantly overlooked physical sign. But fortu- 
nately this does not affect prognosis or treatment. 

For the interpretation of a murmur, note: 

J. The time of the murmur in the cardiac cycle — systolic, diastolic, pre- 
systolic, or double (both diastolic and systolic), or continuous — is decided by 
auscultation over the murmur area and simultaneously feeling the pulse. The 
examiner should not depend upon his judgment of the quality of sound as to 
which is the first and which the second sound of the heart, because these may 
be 80 changed by the murmurs as to confuse recognition. The pulse beat, 
however, certainly marks the height of sy'stole, and must be used as the guide. 
The radial pul.se, the carotid pulse or the apex beat itself can be used. There 
is usually room at the apex for the palpating finger and the stethoscope at 
the same lime. Dr. W. S. Thayer’s practice was to put his finger on the apex 
and the stethoscope on top of it. If, for any reason, palpation of the apex 
beat is impos.slble, use the carotid artery, and last in preference, the radial. 
The time between the apex beat and the radial beat is only about a fifth of a 
second, so in most cases no confusion will result from using it as a guide. 

2. The Point of Maximum Loudness of the Murmur. — As a result of com- 
paring the findings during life with autopsy findings, it can be said that an 
organic murmur heard loudest at the apex is due to disease of the mitral valve, 
at the end of the sternum to the tricuspid valve, at the second right costal 
interspace to disease either of the aortic valve or of the aorta itself, at the 
second left costal interspace to dbeasc of the pulmonary valve or dilatation 
of the pulmonary artery or to congenital heart disease. There are some ex- 
ceptions. Aortic regurgitant (diastolic) murmurs are often heard loudest at 
the third left interspace close to the sternum. The Austin Flint and Graham 
Sfeell murmurs arc exceptions but can be explained logically. 

Timing oC murmurs can be done very accurately after a Httlc experience, 
but location may tax every resource of the diagnostician. 

The dia-stolic aortic murmur and tbc pre-systolic mitral murmur are, in 
most instances, sharply localized, so that the determination of their location 
is usually possible. I emphasize the word usually; exceptions occur. But 
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systolic murmnrs, whether mitral or aortic, are often so diffuse that the locali- 
zation has to be made by inference. In a young person, with a history of 
rheumatism and other evidences of mitral disease, such as accentuated second 
pulmonic, a diffuse systolic murmur will be identified as mitral. In an elderly 
arteriosclerotic patient, a diffuse systolic murmur will be suspected to be of 
aortic origin. 

Jfitral systolic murmurs classically are transmitted around the chest into 
the axilla and back. Aortic systolic murmurs classically are transmitted up 
the neck along the carotids and into the shoulder. But patients present them- 
selves with murmure heard almost equally all over the precordium. Twenty- 
five per cent of patients with atheromatous aortic degeneration, in which the 
calcification and ulceration of the aorta must have been the cause of the mur- 
mur, present in life a systolic murmur, heard loudest in the mitral and tri- 
cuspid regions. 

The examiner, by moving his stethoscope centimeter by centimeter over 
the precordium, along the pathways from the mitral to the aortic areas will, 
however, even in puzzling cases, usually be able to decide the point of max- 
imum intensity. 

8. The Character of the Murmur. — While it is true that the experienced 
examiner can often recognize the rolling, rattling grind of mitral stenosis, 
or the low, sighing murmur of aortic regurgitation, or the harsh, swishing 
noise produced by systolic murmurs, and differentiate them from each other 
by their characteristic sound alone, it is never safe to do so, and the beginner 
in physical diagnosis should depend strictly on diagnosis by time and loca- 
tion of murmurs. 

The French school in the early days after the introduction of the stetho- 
scope, attempted to attach imitative names or murmurs in order to charac- 
terize them. Thus Berlin, probably the first to describe the murmur of mitral 
stenosis (1824), did so as “a distinct sound, which resembles the sound of a 
file on wood.” But he also said it is heard “during the contraction of the 
auricles,” that is, he also timed it. 

Fauvel (1843) said, “In the precordial region besides a forceful impulse 
and a considerable area of dullness, one heard an intense rasping murmur, 
iruit d$ rape * — preceding the first sound, finishing with it, having its maxi- 
mum intensity at the apex of the heart and to the left.” Notice he was not 
satisfied with describing it ; he also located the maximum intensity and the time.' 

The same obtains for Hope’s description (1831) of the murmur of aortic 
insuffieieney. “'When there is regurgitation through the permanently open 
aortic valves, a murmur accompanies the second sound, . . . louder and more 
superficial opposite to and above the aortic valves than above the apex of the 
heart ... the softness of a mellow murmur, like whispering the word awe 
during inspiration.” 

Compare also Corrigan’s description of the same murmur (1832), “The 
bruit de soufflet\ characterizing this disease is heart in the ascending aorta, 

•Rape— rasp. 

fSoufflet— ^IJows. 
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carotids and snljclavians and is fgmclironovis with the visible pulsation, the 
diastole of the arteries — the impression made distinctly on the ear is from a 
rushing back of it into the ventricle. It is impossible for those who have not 
heard this double bruit to conceixethe distinctness with nhich the impression 
is made on the ear. A patient in one instance heard the double sound dis- 
tinctly in his own person and referred it to its cause, a rushing of blood from 
and to the heart.” 

Presuming that organic valvular disea.se is present, with the time and the 
place of the murmur accurately decided, the determination of the nature of 
the murmur is merely a matter of logic. A systolic murmur at the mitral 
area must l)e mitral regurgitation (whether it is regurgitation and stenosis 
combined is beside the present point), a diastolic murmur in the aortic area 
must be aortic regurgitation, etc. There are some exceptions, as in the case 
of a sj’stolic murmur in-the aortic area — logically, it should be aortic stenosis; 
as a matter of experience, it is xtsually an atheromatous aorta. 

4. Accessory Signs. — Conclusions drawn from murmurs alone are notorb 
omsly deceptive. I have been careful to wite “organic” valvular disease when 
describing the method o£ determining the origin of these murmurs. Thus you 
must detenninc functional from organic disease. In deciding this, consider 
that any derangement of the n-orking of the heart valves lasting over a period 
of time of some length will put extra nork on the heart muscle and result in 
hypertrophy. Disease of the mitral valve will raise pressure in the left auricle 
and cause accentuation of the second pulmonic valve sound. So to establish 
mitral disease three signs, (I) displacement of the apex beat to the left, (2) 
nceenlvmted second pulmonic, and (3) apical murmur, must be present, aud 
nil three arc necessary for a diagnosis. (In very early cases before there has 
been time for hypertrophy, murmur may be present alone, but this is more 
theoretical than practical.) Also in aortic regurgitation the pul.se signs — Cor- 
rigan pulse, leaping carotids, and hrachials and capillary pulse — are just as 
important as the murmur. 

3Iost functional murmurs arc systolic. 

5. Accentuation Maneuvers. — It is the h8lln\Rrk of an accomplished diag- 
nostician when examining the he.irt to ask the patient to hop up and down 
•twenty times and then auscult. This brings out many murmurs, especially 
mitral Tnnrmurs, that would not Iw nndible during the ouict sj stole of the heart. 

Clinical Features of Endocardial Murmurs 

Bacterial Endocarditis. — ^Acute bacterial endocarditis may occur in the 
course of any infection. SiapJiglococcut anrcHs and strtplococcus heinolylicu-t 
have been found on the vegetations. Congenital hearts make a particularly 
good soil for the implantation of a terminal endocarditis. The disease h 
essentially a septicemia with the point of infection of the Mood .stream, the 
infective vegetations in the endocanlium and T,slves. It runs a malignant 
course four to eight weeks. Diagnosis is made by the ]>resc»ce of an other- 
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wise unexplained fever, positive blood culture, petechiae, chills, vagrant car- 
diac murmurs, and possihlj* a leucoeytosis, although a leucopenia is often 
encountered. 

S’tt&acitfe bacfenal endocardiffs is more common than the acute form, but 
like it is more a bacteremia than a cardiac disease. The conditions for its 
derelopmeiit are a previously damaged endocardium and an acute infection. 
One out of every twenty-five ca.ses of rheumatic heart di.sea.se develops sub- 
acute bacterial endocarditis ("White). Congenital heart disease, as in the 
acute form, also provides good soil. The acute infective agent is the strepto- 
coccus viridans or other nonhcmoljiic streptococcus in 95 per cent of all cases. 
iS'treptococcus salivarius gives a somewhat better prognosis. Enteroeoccal en- 
docarditis due to Organisms inhabiting the intestinal tract is described (Skin- 
ner and Edwards: Isew England J. lied. 226: No. 1, Jan. 1, 3942), The 
causative agent does not greatly change the clinical picture. The diagnosis 
is easy, provided the possibility of the disease 'occurs to the ciinieian when 
he is confronted with an unexplained fever of some duration. Blood culture 
is the clinching point in diagnosis. Secondary anemia with a caU au laii 
pallor, vagrant heart murmurs, chills, splenomegaly, clubbing of the fingers, 
and petechiae are the other signs. 

Petechiae are superficial erythematous or hemorrhagic spots, appearing 
under the skin, toe- or fingernails, or in the conjunctiva. Osier says he never 
saw them hemorrhagic, but always erythematous, but this surely is not the 
common experience. They were described by Dr. Jlullen of Hamilton in Dr. 
Osler^s classic paper (Quart. J. 3fcd., 1909) as follows : 

“The spots came out at jnten'al.s as small swollen areas, some the siae of 
a pea, others a centimeter and a half in diameter, raised red with a whitish 
spot in the center, I have known them to pass away in a few hours, but more 
commonly they last for a day, or even longer. The commonest situation is 
near the tip of the finger, and may be slightly swollen." Petechiae are not 
emboli, but the site of the location of some of the invading organisms in a 
capillary tuft. Nothing is more certainly the mark of the able ciinieian than 
the care with which he searches for petechiae in the suspected case. 

The course of subacute bacterial endocarditis is insidious in onset, with 
gradually failing health for weeks or months. The average duration is six 
months ; the extremes, a few weeks or a year or more. 

Prognosis, in my experience, depends upon whether there are petechiae or 
not. With petechiae, the outcome is always fatal. But I have seen cases with 
positive blood cultures without petechiae get weU. 

Gonococcic Endocarditis. — ^Thayer (Tr. A. Am. Physicians 37 : 248, 1922) 
found out of 176 cases of acute endocarditis, that 20 (11.3 per cent) were gono- 
coccic. Arthritis accompanied from 40 to 60 per cent of cases. M hen vegeta- 
tions occur, the aortic and pulmoiiarj' valves aro the ones corarnonly affected. 

Pneumococcte endocardUis is a rare complication of pneumonia- If endo- 
carditis occurs during the course of a pneumonia, it proves to be due to the 
pneumococcus in all but about a quarter of the cases. It may occur during 
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the acute stage or tveeks or months afterwards. The diagnosis is obscured 
by the pneumonia, the bacterieutia, and the meningitis, the last nearly a con- 
stant accompaniment. It aifccts the mitral or aortic Talves in most cases, 
produces murmurs in about half the cases; petechiae or enlarged spleen is 
seldom found. Blood culture is usually positire. (Buegsegger: Pneumococcic 
Endocarditis, Arch. Int. Med. 62: No. 3, Sept., 1938.) 

Verrucous Endocarditis, Libman-Sacks* disease (Arch. Int. hied. 33 ; 701, 
1924). — This is a valvular endocarditis in which all four valves and adjacent 
mural endocardium are involved with prominent verrucous vegetations. It is 
of unkno^m etiology — not rheumatic or streptococcic; in fact, no organisms 
have ever been cultured. It runs a subacute course n-ith fever and progressive 
anemia. Associated clinical findings arc pericarditis, white-centered petechiae, 
arthritis, erythematous and purpuric rashes, ulcerative lesions of the mucous 
meuihrane, pleuropulmonary symptoms, embolic phenomena^ enlargement of 
the liver and spleen, acute glomerulonephritis, leucopenia, and repeatedly neg- 
ative blood cultures. Its resomblanee to disseminated lupus erythematosus 
leads to the suggestion that it is the endocardial form of that disease. 

Mitral Valve Disease 
MmiAL StES'OSIS— iIrtRAU IlEOVBCnATlON 

Pure mitral stenosis alone occurred 107 times, roitnil and aortic disease 
88 times, pure mitral regurgitation 7 times (pure aortic regurgitation alone 
of rheumatic origin, 13 times) in 4,000 autopsies, the figures of which were 
gathered by Cabot from 1896 to 1919 (Pads on the Heart, op. cit.). 

Mitral disease is, in the vast majority of coses, of rheumatic origin. It is 
never, so far as I can gather, of syphilitic origin. Bacterial endocarditis, of 
courec, produces soft vegetations on the mitral valve, and there are cases of 
serajealcarcous or sclerotic mitral involvement due to arterial degenerative 
disease: they are always regurgitation; it is the only explanation that ac- 
counts for certain systolic murmurs found in the middle-aged and evidently 
of recent origin. 

“Over one-half the cases of mitral disease were not recognized during 
life." (Cabot.) 

Mitral disease is a progressive process. It begins in childhood or youth 
(rarely after thirty) following on attack or attacks of rheumatic fever. By 
rhexunatic fever I mean, to quote Cabot again, o general septicemia, point of 
entrance unknomi, which may settle in the joints in the subcutaneous tissues 
(nodules), in the nervous system (chorea), or in the tonsils, and may be im- 
planted in the pericardium, the myocardium, or in the heart valves without 
any other localization. The pericarditis ond myocarditis have been described 
elsewhere.' 

If all the phenomena of mitral disease happened to one person, the fol- 
lowing would he the progression of events: ^ 

1. Slight stiffness of the mitral valves preventing their complete closure 
in systole soft systolic murmur of convolesccnce, without hypertrophy or 
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accentuation of second pulmonic. (Complete resolution and recovery from 
this stage may occur.) 

2. Progressive stiffness of the mitral, not enough to produce stenosis, hxii 
will allow mitral regurgitation. Beginning hypertrophy— systolic apical mur- 
mur, movement of P. 11. 1, to left, accentuated second pulmonic. This stage 
may go on for years so that there is some stenosis, but the dominant lesion is 
regurgitation and the only auscultatory sign is the systolic murmur. Of 
course, this stage may not occur at all, and the only murmur ever found ■will 
be the presystolic apical. 

3. The imposition of definite mitral stenosis — ^with the appearance of the 
presystolic murmur — the "crescendo murmur ending in a snapping first sound." 
Theoretically the sign preceding the murmur should be the opening snap, the 
claguement mitrale. And certainly we see enough of such cases, with the open- 
ing snap or loud first sound alone heard at rest, and the presystolic murmur 
brought out on exertion to make it not very theoretical. 

4. Continuing hypertrophy and rise of pulmonary pressure without louder 
second pulmonic, presystolic apical thrill. Period of compensation; may last 
years. The diastolic pulmonic murmur of Graham Steell may be present. 

5. Progression of stenosis with lengthening of the murmur back into the 
time of diastole. This prolongation backward of the murmur is due to the 
fact that it required all of diastole to get the blood from the auricle to the 
ventricle, and in order to do so the ventricle must exert a sucking action. 

6. Auricular Fibrillation.— Irregular pulse. Congestive failure. Disap- 
pearance of the presystolic murmur and thrill because the auricle no longer 
contracts to produce them. If the mtirmur persists, we must lay it to the 
sucking action of the ventricle. Hoarseness and aphonia have been reported 
due to pressure of the auricle on the recurrent laryngeal nerve. (White and 
Garland: Arch. Int. Med. 26: 343, Sept., 1920.) 

7. Relative tricuspid regurgitation with a systolic murmur at the tricuspid 
area. Pulsating liver is a possibility following this, but is of extreme rarity. 

8. Embolic Plienomena. — The relative frequency of emboli is approximately : 

PulmoBary 9 1 

Leg or arm 7 Mesentery 1 

Cerebral 2 Spleen 1 

The frequency of pulmonary embolism is hard to account for with a left- 
sided lesion, but it must be assumed that with fibrillation and resulting stasis, 
clots are formed in the right heart. Pulmonary infarction is recognized in 
one-third of cases during life, mainly by the occurrence of a hemoptysis. The 
symptom of pain in the chest may be volunteered (it is not severe) or it may 
be elicited. Over the infarcted area, provided it is close enough to the surface 
of the lung, sticky rales are heard. Renal infarction produces pain in the 
bypochondrium, albuminuria, but not hematuria with any regularity and only 
when the infarct is fresh. Splenic infarction is occasionally diagnosed by the 
occurrence of a sudden sharp pain in the presence of a decompensated heart. 
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Harris and Lenne (Cerebral HmholWm in Mitral Stenosis, Ann. Int. Med. 
15: No. 4, Oct., 1941) found out of seventy-Uro eases of mitral stenosis with 
cerebral embolism there was associated hypertension in eighteen cases, auricu- 
lar fibrillation was present in fifty-five cases, regular rhythm in seventeen, 
congestive heart failure in twenty-three easo.s, and immediate fatalities in 
twenty.four cases, Hines and Hnnt (Pulmonary Infarction in Heart Disease, 
Ann. Int. Med. 15: No. 4, Oct., 1941) found that in 101 cases of pulmonary 
infarction in 1,311 necropsies, rheumatic heart disease caused it in 36 per cent 
of cases, hypertensive disease in 30 per cent. The s>Tnptoms of pulmonary 
infarction in order of frequency was: dyspnea (95 per cent), cough (54 per 
cent), prccordial pain (42 per cent), hemoptysis (8 per cent), asthma (C 
per cent). 

In advanced mitral stenosis with fibrillation the chances of intracardiac 
thrombosis are one in four (Cabot). This is what makes the use of quiniditie 
so dangerous in mitral stenosis with fibrillation; to stir up the auricle to con- 
traction is to run the risk of.delaching a clot. In IX) per cent of intracardiac 
thrombosis in mitral disease, the thrombus is in the left auricle. 

Ball Valve Thrombus Phenomenon. — A ball thrombus is a round, bard 
thrombus unattached to the heart wall. Only thirty-two casc.s have been re- 
ported up to 1941. See Aronstcin and Newman: Arcli. Path. 27: No. 5, May, 
1939, and Ivloibcr: Ann. Ini. Med. 15: No. 5, 1941) only four of which have 
been diagnosed antemortem. All are as.sociatcd with mitral stenosis and in 
all but one case, the thrombus was in the left auricle. French (Guy’s Hosp. 
Pep. 66; 3.53, 1912) reported a thrombus in the riglit auricle. The mechanism 
of production of a ball valve thrombus is quite clear: with a conical stenosed 
mitral orifice with the trunenfed cone pointing toward the ventricle, a throm- 
bus will be rolled around, alternately engaged in the orifice and then passed 
back until it is molded into a globular shape. In the Liverpool Museum is a 
specimen called the golf ball heart. 

“Never has a case of ball-thrombus or loose thrombus been diagnosed save 
in the post mortem room,” wrote Ifewilt (Johns Hopkins IIosp. Pep. (17: 80, 
191G), but this has been disj»roved. Abramson (Ann. Clin. Med. 3: 327, 1924) 
in a long, interesting critical reviesv states; “In the prc.sence of signs of mitral 
stenosis associated with severe disturbance of the general circulation, e.xtrcme 
feebleness of the pulse, and the presence of gangrene or cadaveric coldne.«.s of 
the lower extremities, suspicion of thrombosis of the left auricle should be 
entertained.” Cerebral embolism is eomnion In nil reported cases, though of 
course not specific. Kleiber reporfe«l brassy cough, probably due to pressure 
of the auricle on the recurrent laiyngiml iicr\T. Attacks of s^-neope and pulse- 
lessness Occur when the thrombus blocks the auriculoventricular opening. The 
gangrenous and cadaveric or motlletl condition of the skin of the extremities 
is regularly reported. Cireiimscribe*! areas of gangrene, “roso-violaceous 
ulcers on the feet,” cyanosis of the extremities, and mottling of the skin make 
up the content of tlie descriptions. Lutenbaeher’s case (Arch, d, mnl. (In coeur 
10: 353, 1917) had »» infftret of the nose with development of gangrene. 
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9. Death occurs in mitral stenosis from passive congestion 50 per cent, 
noneardiae disease (cancer, etc.) 33 per cent, embolism 10 per cent, sepsis 6 
per cent, sudden \inexplained 1 per cent. 

White and Bland (J. A. 5t. A. 116: No. 18, May 3, 1941) reported four 
patients with mitral stenosis who lived to be over eighty years of age. Seventy 
per cent of patients, however, die before the age of fifty. 

This view of the progressive nature of mitral stenosis explains inany 
points that are in debate. It explain-s, I-think, the argument advanced by Dr. 
William D. Reid (The True and Fal.se Presystolie Murmurs, J. A. M. A. 82: 
1040, Slareh 29, 1924) that “the crescendo murmur ending in a sharp first 
sound i.s in reality early .systolic.'* If there is any degree of mitral regurgita- 
tion, the miirmur icUl be systolic. It explains the statements that the murmxar 
is really diastolic or as Major (Physical Di/iz/nosis, op. cit.) says; “In addition 
to this short pre.S 5 ’stoIic or late diastolic murmur, there is also commonly present 
an early diastolic murmiir which follows closely on the second heart sound and 
commonly lasts through the greater part of diastole. This murmur is the well- 
known diastolic murmur which often persists in auricular fibrillation, while the 
presystolie, ending in a sharp first sound, is in reality early .systolic.” 

If this is really true, the systolic part of the murmur is due to the associ- 
ated regurgitation. It explains why, on the total contrary the murmur of 
mitral 8tenosi.s i.s said to be really niiddia.stolic. 

It is a que.stion whether the stenosis is advanced enough to require the 
sucking action of the ventricle to get the blood from auricle to vciitriele. 

C. J. B. Williams {Piseases of the Chest, cd. 3, London, 1835) wrote: 
“Mitral Valve. — Obstruction of this valve may cause a murmur with diastole of 
. the ventricle and therefore at the time of the second sound, for although the 
ventricle in itself produces no sound, yet, when the orifice by which it becomes 
repelled is contracted, the current being partially resisted in passing through 
may become sonorous.” 

This is the basis for White's emphasized statement: “The auscultatory 
proof of mitral .stenosis is the presence of a nnnhlmg apical middiastolic mur- 
mur, with or without presystolie accentuation.” It explains why pure mitral 
regurgitation is considered to be so rare. Mitral regurgitation is a stage in 
the development of mitral stenosis, and the diagnosis of mitral .stenosis or 
better, mitral valve disease can be made on the sj'stolic murmur. 

One or two points need some elaboration : 

The opening niitral snap, cJaqnement d ’ouverture de Ja mitruh, may be the 
only ausculta tory sign of mitr al stenosis.j^t niay, of course, be present along 
with thfc jresystolie m uriiiiir,/ Duroziez (Arch. gen. de med. 20; 3S5, 18G2) 
first desc^ed it, but ITTascribed it to asynchronism of aortic and pulmonic 
valves. Guttman (Lehrbuch der kliiiischen Untersuchung ifethodeii, 1872) 
first recognized that it is not due to reduplication at the base. Sansoni (Proc. 
Med. Soc. London 5: 191, 1881) stated that the cause is tension on the niitral 
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cnrtains. Sfargolics and "Wolferth (Am. Heart J. 7, No. 4, Apr., 1932) studied 
the phenomenon by careful methods of sound registration and came to the 
following conclusions: 

“1. The opening snap {claqutment d*ouverture de la milrale) can be heard 
and recorded in more than half the cases of mitral stenosis. It has not been 
obscri’ed in the absence of mitral stenosis. It is one of the most impor tant 
diagno stic signs of this vahnilnr Ip sion. 

“2. The chief characteristics of the opening snap are the following: (a) 
The sound is a sharp snap or click, (b) It has been found to occur from 0.03 
to 0.19 second after the beginning of the second sound, the ordinary range 
being 0.06 to 0.11 second, (c) It is iisnally loudest in the fourth left inter- 
space, occasionally in the third, slightly above and to the right of the area in 
which the diastolic murmur is best heard, (d) It precedes the onset of the 
murmur by a short intctral. (c) It is usually best elicited with the patient in 
the recumbent position, (f) In some cases it can be brought out by exercise 
and by increase of the cardiac rate, (g) It lends to be louder when the rate 
is rapid. 

“3. The intCTN'al between the second heart sound and the opening snap is in- 
fluenced by thc cardiac rate, tending to become shorter as the rale increases. 
Variations in the duration of this inlcr>'al occur during auricular fibrillation 
and sinus arrhythmia depending on the length of the preceding heart cycle. 

“4. The opening snap is easily differentiated from reduplication of the 
second sound protodiastolic enHop sounds, the physiological third heart sound 
and systolic clicking sounds. 

"S. The time relations of the opening snap, os observed from comparisons 
of sound tracings with electrocardiograms, apex cardiograms, jugular phlebo- 
grams, nuricular and ventricular roentgen kyniogrnms, exclude auricular con- 
traction, ventricular rotation or filling, or shock-like waves tran-smitted from 
the aortic to the mitral valve, as factors in its production. All the evidence 
thus far available is in accord with the hypothesis that the sound Is produced 
by the sudden limitation of the opening movement of a stenosed mitrol valve 
which occurs in early diastole as soon a.s the left ventricle relaxes sufficiently 
to permit the prc-ssurc of the auricular blood column to become effective." 

The Graham Steell Murmur. — Oralmm Slcell (The Slurmur of High Pres- 
sure in the Pulmonary Artery, Me<l. Chron. 9: 182, Dec., 1888) described the 
early blowing diastolic murmur heard along the left border of the sternum due 
to functional regurgitation through the pulmonic valve. The pulmonic valve 
it-scU is not diseased; its apposition is prevented by stretching of its ring of 
attachment from high pressure in the pulmonary circulation. Usually when 
the Graham Stccll murmur is diagnosed during life, aortic regurgitation is 
found post mortem, but while rare, it docs not c.vist as an entity (see 'While: 
The Graham Stcell Murmur, J. A. 3L A. 90: C03, Feb. 25, 1928). 

The diferential diaffnosis of mftrol stenosis is not eomplicatwl. To the alert 
clinician, familiar with the ins and outs of the disease, there arc few conditions 
mill which it can be mistaken. The Austin Flint murmur in aortic regurgita- 
tion is possibly one of these. Dr. Maude Abbott once criticized to me a clinic 
in which 1 had presented a case of mitral stenosis, because I did mention the 
possibility of a patent foramen ovale and sent me a reprint (Abbott: Two 
Coses of Widely Patent Foramen Ovale. The Internal. A.ssn. Med. Mu-s. Bull. 
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No. 5, June 1, 1915). "WTien the rheumatic disease has affected the pericardium 
and/or aortic valve at the same time as the mitral, the complication may pre- 
sent a puzzling picture. 

Mitral regurgitation alone must be quite rare. Cahot called it “that great 
rarity” and coiild find only seven cases in his series of 4,000 cardiac necropsies. 
Yet the diagnosis of mitral regurgitation is made more commonly than of any 
other valvular lesion. This is due to making the diagnosis under the following 
conditions : 

(1) 'When mitral regurgitation exists as a stage in the progress of mitral 
stenosis. (2) Loud apical murmurs arc very common. Roger T. Lee found 
that 70 per cent of normal unselected individuals had a systolic apical murmur 
in the recumbent position after strong exertion. This is of great importance 
in examining candidates for an industrial position or for the army. (3) In 
elderly people a systolic apical mxirmur is often heard, possibly transmitted 
from the base or due to calcification and slight thickening of the mitral leaflets. 

The other signs of mitral regurgitation are P. M. I. displaced to left, apical 
systolic murmur, and accentuation of second pulmonic. 

Tricuspid stenosis is of extreme rarity, about 300 cases being reported with 
successful ante-mortem diagnosis made in about 10 per cent. The etiology is 
probably rheumatism, possibly congenital defect, although authors avoid the 
subject. In Smith and Levine’s series (Am. Heart J. 23: No. 6, June, 1942) 
there was always associated mitral stenosis and in 75 per cent there was asso- 
ciated aortic stenosis. The most important signs and symptoms are: Dyspnea 
on exertion, discoloration of the skin with a peculiar combination of cyanosis 
and subieteric tint, great dilatation of the right auricle (seen on x-ray exami- 
nation), distention of the cervical veins, marked enlargement of the liver with 
positive presystolic liver pulsation, a rough diastolic and presystolic murmur 
at the xiphoid end of the sternum. For successful diagnosis the murmur must 
he distinct from apical presystolic murmur: in Zeisler’s case it is stated that 
while mitral stenosis was also present, there was an area of silence between 
the two murmurs. (See Zeisler: Am. Heart J. 8, No. 6, 1933, and Friedlander 
and Kerr: Am. Heart J. 11: 357, 1936.) 

In diagnosis the associated signs of dyspnea on exertion out of all pro- 
portion to the amount one might expect in compensated mitral stenosis and 
cyanosis which persists even when there is full compensation are quite as im- 
portant as the pulse signs in the diagnosis of aortic regurgitation. 

Tricuspid liegurgitation . — 

(1) Relative tricuspid insufficiency, more or less transient, is very com- 
mon in congestive heart failure. It has been mentioned above as one of the 
events likely to occur during the progression of mitral disease. "When the 
venous pressure in the pulmonary circulation rises, it reflects on the right 
ventricle and dilatation ensues; the dilating ventricle includes the tricuspid 
sphincter and pulls the tricuspid leaflets apart. Krehl thought that besides 
the relaxation of the tricuspid sphincter the dilated chamber pulled the origins 
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<if tJie chordat* Ipiidiiicac so that they were too short to permit perfect \ aivular 
closTire. jrackeiiric tlioiiyht that under ordinary conditions tJie tricuspid 
leaflets were harely aWo to close the orifice perfectly and that the slightest 
disturbance would cause leakage. 

A contrary vicu is expres.sed by 'Wigpers. «lio .states that the right ven- 
tricle can be distended under great pres.sure to tlie amount of 200 to 200 mm 
<iE water without producing regurgitation. 

(2) Organic tricuspid regurgitation is very rare. Xnrris says it is com- 
moner Ilian supposed. .Tust bow rare or common. I cannot state. After a 
diligent search of the literature, I find no references to any actual case ob- 
served. It may be assoeiafed with patency of the interventricular septum. 
The sign.s arc the same ns in the relative form; a sr.sfolic mnrmur at the tri- 
cuspid area uilh pulsating jugulars, enlarge<l and imisating liver. Scnscnbach 
and Ilulaff {Ain. Heart .7. 25: 539, Xo. 4. April. 1943) report n remarkable case 
of relative tricuspid insufficiency In which large varicose veins in the legs 
pulsated aud over which tv thrill was felt. 

7'uJnioMrtri/ jfoioiw is under all clrcnmsfanccs a rare lesion. The commonest 
form is in association with congenital heart deformity (tetralogy of Fallot) 
and is considered below under that heading. The acquired fonn may be rheu- 
matic or due to the vegetations of bacterial endocarditis. I’ulmonary tuber- 
ciilosls is awocinted with pulmonary .stenosis in nearly one-third of all eases. 
Doniger (J. Path, and Daef. 48: So. 2, March, J.039) reported a ease of pul- 
monary stenosis from severe atberoiiia found at auttqisy in a man, siTty-four, 
wlio died of carcinoma of the head of the pancreas. It was not recognized 
during life. There was tio reason to suspect a congenital faetov. 

In the acquired form the signs are a harsh systolic murmur accompanied by 
thrill in the pulmonary area, and right ventricular liypcrfroph.v. Clubhing of 
the fingers and cyanosis are rare in the aetpiired form. 

I’ulrnonari/ uiiitjfffcifncy may be relative as In relaxation of the pulmonary 
ring in mitral disease fnim high pressure in the jiulmonaiy circulation with pro- 
diiclion of the Graham Strell murmur, or acquired. Tlie neqiiirtd form is verj- 
rare: Kiss'in (Am. Heart J. 12: Xo. 2, A«g., 193r») in 1930 gathered report.s of 
151 cases from the literature, and added three of Maude Alihntf’.s and one of 
his own with four pulmonary cusps. 

In 24,000 medical admissions at .Johns Hopkins Hospital, Hirschfebler 
recorded three cas«*s. The infection in pulmonary Insufficiency is most often 
the gonoeoecus (Thayer: Gonorrheal Endocanlitis, Tr. A. Am. Physicians 3": 
24S, 1922). McGuire aud JlcXamara (Am, Heart .7. 14 : 502, Nov., 19.17) found 
the pulmonary valve involved In 14 ont of 30 eases of rheumatic heart disease. 
Allj*n quotes Pitt (Am. .7. 31, f?c. 146: 541, 1913) as saying that CO out of 309 
eases of pulmonary insufilcleney were caused hj noule bacterial endocarditis 
(gonococcus G, streptococcus 2, stophylocoecus 4, pnenmoeoecu.s 1). Syphilis 
of the pulmonary artery, though rare (Ivarsner in 193.} gathcrtsl only eleven 
e,ascs), will cause it. 
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The signs are cliasfoiic ninriaHr at the second Jeft ccslal cartilage, trans- 
mitted down the left border of the stemiim, enlargement of the right ventritdc, 
marked pulsation in the second and third intei'spaces to the left of the sternum 
and jugular pulsation. Cyanosis may he present. On the x-ray prominence 
of the pulmonary eonus is a requisite finding for diagnosis. There is right 
axis deviation of the electrocardiogram. 

Combined Valve Lesions. — Double disease of one valve, .stenosis and re- 
gurgitation, or disease of two valve.s is at least as common as a single lesion. 
Pratt writc.s: “The diagnosis is complicateil in about 50 per cent of case.s 
seen clinically by the existence of more than one valvular lesion”; Imt when 
one considers how common doable disease of the mitral valve is, and the 
ocenrrence of relative insiiHieiencies of the tricuspid and pulmonary valves, 
the proportion is probably higher than that. 

The most frequent comhinalions in order of frequency arc : 

Jntral stenosis and regurgitation. 

Jlitral stenosis and relative pulmonary regurgitation. 

Jlitral stenosis and relative tricuspid regurgitation. 

Rheumatic mitral and aortic disease. (Jfltral stenosis and aortic 
regurgitation.) 

Sj^hilitic aortic regurgitation and stenosis. 

Aortic Valve Disease 

Aortic Regurgitation.— Aortic regurgitation Is of syphilitic origin in about 
90 per cent of cases: 30 per cent of rbcumatlc origin. Cabot’s figmes show 
four rheumatic aortic valve lestoiw out of ninety-four cases. Rlioumatism usually 
produces both aortic regurgitation and steno.sis. Syphilis produces pure re- 
gurgitation and stenosis. Sj'philis produces pure regurgitation. Cabot indi- 
cated that this is always so. lie wrote: “.‘Syphilis produces pure aortic re- 
gurgitation while endocarditis produces stenosis and regurgitation at the 
aortic valve,” {Facts on the Heart, p. 253.) (I am unable, fi-oiu my o^m mate- 
rial, either to affirm or deny this. Cal»ot found one case in his series of aortic 
regurgitation due to atheromatous disease. 

Syphilitic aortic regurgitation is like rheumatic mitral disease, a progres- 
sive disease. Rheumatic aortic disease is, in my experience, not noticeably 
progressive. >Ve must theoretically assume that in all cases of syphilitic aortic 
regurgitation, the lesion begins in the ascending aorta and works backward 
toward the valvular orifice. The iiicompetency of the valves therefore is pre- 
ceded by syphilitic aortitis wlilcli produces, or should produce, the character- 
istic signs Syphilitic aortitis may, hosvever, produce no signs or symptoms at 
all. Substernal di.scomfort and paroxysmal dj’spiiea may he present. 

The elongation and dilataliou of the aorta may produce pulsation palpable 
in tbe suprasternal notch. The c.irotids may sliow an exaggerated pulse wave, 
receding (piickly on account of the inelastic aorta. Parasternal dullness may 
be increa.sed, dne to tbe wiclened aorta. The inequalifie.s of the aortic intima 
may produce a systolic murmur. Probably the most characteristic and eon- 
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stant of the signs is the peculiar quality of the second aortic sound — the labour 
or African drum sound exactly describes it— a booming or amphoric quality. 
The x-ray film should give evidence of dilatation of the aorta, but in the early 
cases it is disappointing. Left ventricular hypertrophy is not characteristic at 
this stage. 

When the aortic valves or ring become involved and regurgitation sets in, 
the signs are so invariable and charaetcristic that any sophomore medical stu- 
dent should immediately recognize them. They ate ; 

1. P. il. I. or apex outside xnidelavicular line to anterior axillary or even 
midaxillary line, the sign of l eft ventricular hypertrop hy. 

2. The diastolic murmur heard in the aortic area, or really best at the left 
border of the sternum at the third or fourth interspaces. The blood flows back 
past the incompetent valves into the ventricle in diastole and meets the column 
of blood coming doTO from the auricle, producing this murmur. It is soft and 
low pitched, imitated by whispering the word atre. 

3. Disappearance of tlwLsecond aortic ^und. 

4. Pulse signs— leaping braehlals, carotids and temporals, Corrigan water 
hammer pulse, Durozlcz’s double shock sound in the femorals, capillary pulse. 
These are absolutely characteristic; the diagnosis cannot be made svithout 
them. The original descriptions arc: 

Corrigan’s Pulse (1832). “When a patient affected by the disease is 
stripped, the arterial trunks of the head, neck and superior extremities immedi- 
ately catch the eye by their singular pulsation— the stibelavian, carotid, temporal, 
brachial and in some even the palmar arteries arc suddenly thrown from their 
bed, bounding up under the skin.” 

Durozits’s Sign (1661). “The double intermittent crural murmur in aortic 
insufllciency, most commonly is not present and it is necess.iry to produce it by 
means of compression. The finger pressing on the arterj' alrout 2 cm. above the 
stethoscope produces the first sound; 2 cm. below the stethoscope the second 
murmur is produced.” 

Capillanj Pulse. — (Quincke; Berlin klin. Wchnschr., 1868.) "The capil- 
lary pulse one cau see best on one’s own fingernail, or bctter.on that of another, 
in the area between the whitish blood-poor area and the red injected part of 
the capillary system of the nail bed, with each heartbeat a forward and back- 
ward movement of the margin between the red and white part. The finger- 
nails of everyone do not show tins white zone. Under these conditions n clear 
zone on the nails can be produced by even pressure. 

"In aortic insufllciency the capillary pulse is especially clear. In a hori- 
zontal position of the hand we see a rapid appearance and disappearance of 
the margin between the red and white zone with . . . lightninglike and evanes- 
cent reddening. . . . The index finger is host, ... in the nail bed the average 
diameter of the capillaries is 0.003-0.003 while elsewhere in the body it is only 
0.002-0.006. ... In another place — namely, the retina— is an uniform reddening 
and diastolic pallor of the papilla.” 

(The capillary pulse can also be seen in the lips on pressure with a micro- 
scope slide, and on the forehead by stroking the skin uith the fingernail until 
a red line appears.) 
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Another sign ■which is caused by the same mechanism {of strong systolic 
thrust and rapid diastolic collapse) has been called the I>e Musset sign. It 
was described not by a physician, but by Paul de Musset, brother of the poet, 
Alfred, in his Biography of Alfred de Musset (Paris, 1877) os folIo^vs: 

“At breakfast one morning I noticed that my brother’s head was bobbing 
involuntarily at each pulse beat. He asked my mother and me why we were 
looking at him with such a startled air. We told him what we saw and he 
said, ‘I did not think you could see it: but I will reassure you.' 

“He made some sort of pressure on his neck with his index finger and thumb 
and in a moment his head stopped marking his pulse. ‘You see,’ he then said 
to us, ‘this dreadful illness can be cured by simple and inexpensive means.' ” 

5. Blood Pressure. — No point of diastolic pressure can be made out: the 
murmur (second or third phase) persists until the mercury column reaches zero. 

6. Confirmatory Laboratory Signs. — ^X-ray examination shows left ventricu- 
lar hypertrophy. The specific serum tests are positive for syphilis. 

Austin Flint murmur is present in about 50 per cent of cases. It is a 
diastolic or presystolic murmur at the apex, closely imitating that of mitral 
stenosis. At autopsy no mitral disease is found. The murmur occurs during 
the meeting of the two columns of blood, one coming from the aorta, one from 
the auricle; at the moment of auricular contraction the extra thrust causes a 
presystolic murmur. I have never felt a thrill Avith the Austin Flint murmur. 

Dr. Flint (Am. J. M. Sc. 44: 29, 1862) himself stated; “A mitral direct 
murmur, then, may exist without mitral contraction and without any mitral 
lesions, provided there be aortic lesions involving considerable aortic regurgi- 
tation. The murmur by no means accompanies aortic regurgitation lesions as a 
rule.” 

Balthazar Foster (Pathological Transactions Med. Times and Gazeette 
38: 49, Dec., 1873, London) described the propagation of aortic regurgitant 
murmurs to the apex and ensiform. These were diastolic, differing from the 
mitral murmur in diminishing instead of increasing in intensity up to the first 
sound. This has been designated the Foster murmur and is occasionally re- 
ferred to in the literature. 

Flint described his munnnr as blubbering and thought it due to the 
“floating up of the mitral leaflets with the filling of the left ventricle." The 
mitral direct current passes over the mitral curtains, and they are caught 
between it and the current coming domi from the aorta, causing them to 
quiver in a “blubbering” way. Hemnann (The Austin Flint Phenomenon, 
Am. Heart J. 1: No. G, Aug., 1926) has strengthened this hypothesis greatly by 
showing that when the Flint rourmnr is present, it is the posterior cusps of 
the aortic valve which are destroyed; this throws the stream directly against 
the mitral leaflets. Those interested should study the anatomic diagram in 
Herrmann’s paper. 

Aortic Stenosis — Calcification of the Aortic Valve. — Systolic murmur -with 
thrill in the aortic region and ventricular hypertrophy is common. Aortic 
stenosis alone without accompanying regurgitation is rare. What us found at 
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2. Late or iiitennitteiit cyanosis — in which a comimmication between the 
venous and arterial circulation exists, such a patent ductus arteriosus, or 
localized interventricular septal defect, hut sp .small that under normal con- 
ditions with the higher pressure in the left ventricle no venous to arterial 
shunting occurs until the ventrienlar muscle becomes weakened. 

3. The cyanotic, clubbed finger group (morbus eaenileus) in which mix- 
ture of venotis and arterial blood takes place freely and the oxygen-unsatura- 
tloii of the capillary blood is raised above its tlire.shold value for the appear- 
ance of cyanosis. 

The clinician can be expected to recognize with certainly and regularity 
only the third group. N^or does it make much difference whether he does or not. 

Etiology. — Congenital heart anomalies are estimated to eoirstitute about 
2 per cent of all organic heart lesions, but .such incidence from a clinical stand- 
point is far lower than that. In a large medical clinic in which wc gather, 
record, and list cases of organic heart disoa.se in order to demonstrate the signs 
of physical diagnosis to students, the incidence of recognized congenital de- 
fects in ten j ears has been less than 0.5 per cent. 

The cause of congenital heart disease is failure of the heart and vessels to 
develop in normal evolution. Considering the intricacy of the process of the 
development of the heart and \essels. the wonder is not that the process some- 
times goes wrong, but that it ever goes right. Most of the subjects die during 
intrauterine life. Among 139 autopsies on premature infants, Araya and 
White (Am. Heart J. 25 ; 449, April, 1943) found three cases of congenital 
heart malformation. 

Descbimto.v of I.s'iusidual Lesio.ss. — It is not within the scope of this book 
to disciias all the congenital lesions individually. The interested scholar will find 
a complete eoveiage in the monographs of Dr. Jfaude Abbott (Blumcr’s liedsuh 
Diagnosis and Ncison'.s Loose Leaf Sffdicitie). Dr. Abbott did such a complete 
job that these will probably never grow stale or liecome supplanted. 

Coarctation of the Aorta is discussed under diseases of the aorta. 

Patent Ductus Arteriosus^ — The chauud in the ductus may be so small 
that with more or Ic-ss e/piaJ ^'stolic pressure in tlie aorta and piilmonaiy 
artery no shunting of blood occurs, and there are no signs or symptoms. When 
the lumen of the ductus is large, no matter what the comparative ventricular 
pressure, there is a loud, harsh sj’stolie murmur at the fii-st or second left inter- 
space. It may he also diastolic or continuous. A thrill of the same rhythm is 
likely to be present. Accentuation of the second pulmonic artery is usual. 
The pulmonary artery ‘is unusually dilated and can ho made out by percussion 
and by x-ray. The electrocardiogram is usnally not ahnoniial. Tliere i.s 
usually no cyanosis or clubbing. 

The condition is not incompatible with fairly long life, although after the 
age of sevditeen years the life expectancy is reduced 25 per cent. The gi-eat 
rkjnger, -as in. all congenital heart lesions, is a Mipcrimposcirhncloriol endo- 
carditis. Death was due to endocarditis in 40 per cent, to congestive failure 
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in 2S per cent, to rnptiirc of a pnimonary aneurysm in 3.3 per cent, and to 
intercurrent disease in the rest of the cases in adults studied by Keys and 
Shapiro (Am. Heart J. 23 : 158, Feb., 1943). 

Fateut Foramen Ovale. — ^An opening between the auricles may be ana- 
tomically open, but functionally closed. A murmur occurs in about half the 
ca-scs. Its rhythm varies— systolic, diastolic, presystolic. It is heard best in 
the third or fourth left interspace. These patients are more subject to em- 
bolism than endocarditis. Slitral stenosis and patent foramen ovale constitute 
what is known as Lutcmbacher’s syndrome. (Sec Uhley: Am. Heart J. 24: 
315, Sept., 1942.) 

Ventricular Septal Defects (hfaladie de Roger). — The defect in most coses 
is small (barely admitting a knitting needle) at the base of the septum directly 
beneath the aortic valves. In only one-fiftfa of all cases does it occur as the 
sole anomaly. Jfore than any others in the noncyanotic group these defects 
run their course symptomless. “Maladic de Roger” (Roger: Bull. Acad, de 
mCd. 1879) consists of distinctive physical signs with absence of symptoms. 
A harsh, even murmur filling the entire s 3 'stolc, accompanied by a systolic 
thrill (H of cases) with maximum intensity over the third and fourth inter- 
spaces near the left internal border or in midstemum. The reason there is no 
cyonosis is that the shunt is from left to right, the prcs.sure being higher in 
the left ventricle, and arterial blood mixes with venous. This is on example 
of the fact that a small defect, producing no functional disturbance, can pro- 
duce very marked physical signs. 

Pulmonary Stenosis.— The symptoms here depend on circumstances. IVith 
a moderate stenosis, there will be a systolic murmur and thrill in the pulmonary 
region, but no cyanosis or cyanosis very late in life. With a high grade stenosb 
or atresia, the pressure in the right ventricle and auricle will be raise*! and 
cither the interventricular septum or the loranjcn ovale will remain open, 
venous blood will mix with arterial, and cyanosis and usually clubbing will 
occur early. 

The Tetralogy of Pnllot. — (Fallot: Morseillc raf*d. 25; 77, 338, 207, 270, 
341, 403, ISSS.) This consists of (1) stenosis of the pulmonary artery, (2) 
interventricular septal defect, (3) deviation of the aorta to the right, and (4) 
hypertrophy of the right ventricle. 

It i.s commonest of the combined defects. There Ls always cyanosis and 
clubbing. Duskiness of the retina, svith engorgement and tortuosity of the 
vessels is common. The patients are usually stunted in growth and mentality, 
although there arc notable exceptions to this rule. 

Physical signs arc prceordlal bulging and epigastric bulging, dcvlition of 
the apex to the left ; enlargement of the right side to the right of the sternum 
is usually suffieicntly marked tb,at it can be made out on percussion. A systolic 
murmur and a systolic thrill are present in the second and thinl Interspaces. 
They arc marked and harsh, often transmitted into the vessels of the neck. 

The x-ray is useful to confirm the right-sided hypertrophy. The electro- 
cardiogram shows right vfDtricular preponderance (greater than ever seen in 
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mitral stenosis), and usually ventricular cxtrasystoles. The increase in size of 
the right auricle is indicated by a high P wave, especially prominent in the 
second lead. The capillaries in tiic nail bed, as seen with the capillary micro- 
scope, are more markedly dilated than in any other condition. 

The prognosis is unfavorable, few subjects surviving the twenty-fifth year 
of life. "White and Sprague (J. A. M. A. 92: 787, Match 9, 1929), however, 
record a remarkable case of a distinguished American composer of music, who 
lived to the age of sixty. He was cyanotic from birth, but of average physical 
size, and besides his unusually brilliant career in music, carried on the ordi- 
nary normal activities of life, was married and had two daughters. 

V, BLOOD PRESSURE 

The American Heart Association, recognizing that there was a serious 
lack of agreement among physicians about the correct technique for taking 
and interpreting the blood pressure, appointed a committee which, working 
with a committee of the Cardiac Society of Great Britain and Ireland, in 19S9 
formulated a standard method for taking and recording blood pressure read- 
ings. (Am. Heart J. 18; 95, July, 1939.) This metbod is as follows; 

(1) Blood Pressure Equipment. — The blood pressure equipment to be used, 
whether mercurial or aneroid, should be io good condition and calibrated at 
yearly intervals for accuracy, and more often if defects are suspected (mercurial 
preferred by British committee). 

(2) The Patient. — ^The patient should be comfortably seated (or lyings 
British committee) with the arms slightly flexed and the whole forearm sup- 
ported at the heart level on a smooth surface. If readings are taken in any other 
position, a notation should be made. The patient should he allowed time to 
recover from any recent exercise or excitement. There should be no constric- 
tion of the arm due to clothes or other objects. 

(3) Position and Method of Application of the Cuff. — standard sized 
cuif containing a ruhher 6ag from 12 (o IS era, m width sioufef 6c used. A 
completely deflated cuff should he applied snugly and evenly around the arm 
with the lower edge about 1 inch above the aatecubital space and with the 
rubber bag applied over the inner aspect of the arm. The cuff should be of 
such a type and applied in such a manner that inflation causes neither bulging 
nor displacement. 

(4) Significance op Palpatobv and Auscultatory Levels. — ^In all cases 
palpation should be used as a check on auscultatory readings. The pressure 
in the cuff should be quickly increased in steps of 10 mm. of mercury until 
the radial pulse ceases and then allowed to fail rapidly. If the radial pulse is 
felt at a higher level than that at which the auscultatory sound is heard, the 
palpatory reading should be accepted as the systolic pressure ; othenrise the 
auscultatory reading should be accepted- 

(5) Position and Method of Application of Stethoscope. — The stetho- 
scope should be placed over the previouriy palpated brachial artery in the ante- 
cubital snace. not in contact with the cuff. No ouenine should exist between 
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of whorls, eddies and swirling at the point below the constriction, just as the 
munmirs of relative aortic stenosis are produced. The dilatation below the 
point of constriction permits a sudden release of fluid blood rtnder greater 
tension than that which exists below' this point- That .such is the true mecha- 
nism has been proved by placing a second constrictor below the point of aus- 
enltafioK and thus raising the pre.vitire in the vessel imder the stethoscope atid 
creating stagnation. Wien this is done, the murmuring sounds do not occur. 
Similarly, the sounds are much more marked upon deflation than upon infla- 
tion of the constricting cuff. These Miunds of the second phase are purely 
transitory, for if such partial compression as exists at this phase is maintained 
for twenty to forty seconds, the hissing iniimiurs disappear, as the pre.ssui es 
above and, below the cuff become equalized. Such an absence of somul at this 
phase has been spoken of as the ‘auscultatory gap' in sphygmomanoinetry.* 
It is found only in patients having a hypei tension or in a few with aortic 
.stenosis. There is no definite prognostic significance, but the occurrence of 
this unusual silence must be kept in mind as a real source of error. 


Phases 




Sounds 

S 

1. 

y 

Clicks 

2. 


Soft nunours 

S. 


Thuds 

D 

4, 



Softened, muffled 
sounds 

5. 



Silence 


Flc. 33. — Diagrammatic representation oC eoun<)<i heard upon auscultation during spliyg- 
momanometry. H, point at which systoiic pressure Is read; D, point at whicli diastolic pressure 


“The disappearance of the murmur is associated with an increase in the 
volume of flow and an increase in the peripheral resistance, and also a dimiim- 
tion of the degree of arterial compression. The last factor reduces the water 
hammer action but the partially collapsed artery opens and closes with each 
.systolic pulsation. The origin of this sound is in the arterial wall which is 
forcibly stretched out between each period of collapse. Thus this third phase 
of sound is often altered in quality by the .status of arterial tonus, A rigid 
or tense clastic arterial w’all results in a sharper, louder .sound than a flaccid 
wall, similar to the differenee in the note obtained from a tense or sjightly 
relaxed dnim. The viscosity and freedom of flow of the blood are also factors. 
In eases of polycythemia vera a dull, sticky note is heard in nhich it is very 
difficult to differentiate the phases. 

‘This ‘'auscultatory gap” Bnt described by Cook and Taussig (J. A. M. A. 108S, 
19t7) U warned against aa a possible source ot error in estimating diastolic pressure. In 
about S per cent of patients with hypertensnjn Is & complete disappearance or enfeeWe- 

ment of the sound during the second piisae, so It may bo taken bv the examiner as the 
cessation of all sounds or diastolic pressure. If deflation is continued the sounds recur. 
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“The fourth phase, or the dulling of the thuds mth marked muflling. 
appears when maximal filling anil collapse of the artery cease. It is this point 
that registers and indicates the diastolic pressure. It was formerly conceived 
that the compictc disappearance of all sound (the fifth phase) represented the 
diastolic pres.sure, but many investigations have shown this older view to be 
erroneous. Erlangcr pointed out that the dulling of sound, or 'change in note’ 
as it is more commonly deseribe»l, occurs when the artery no longer collapses 
during diastole. Therefore, the occurrence of the change in note at the onset 
of the fourth phase corresponds to the diastolic pressure. 

“Tlic onset of the fifth phase of silence may occur almost immediately 
or at a point considerably lower in the scale of pres.siirc. In a study of 118 
eases the average differenee was 14 mm. It has been clearly demonstrated 
that taking the diastolic reading at the onset of the fifth phase is wong, and. 
that the error may range from 5 to 55 mm. In certain pathologic states, such 
as free aortic regurgitation, the fourth phase may be greatly prolonged, as it 
is in Duroziez’s sign, hut this doc.s not indicate an actual diastolic pressure 
n.s low as 8 or 10 mm. A long third ph.ase is said to indicate a powerful 
systole and this phase is also lengthened in arteriolar sclerosis. In the pres- 
cnee of cardiac cinharrassment the tones may vars* greatly with each pulsa- 
tion, some being strong and loud, and others weak and muffied ns the force 
of the ventricular contractions vary,” 

Normal Blood Prtssure.— 

In nexC'lom labks Bcis and Chaloupla (Sorg., G'ticc., and Obst. 37: 200, 
1923) found this average daily ig.*stolic reading: 

t)\T 1 2 3 4 S 6 7 8 10 

43 43 SS S9 03 C6 70 73 73 

After Uie tenth day it became fairly stabilized around 60. 

In children Judson and Nicholson (Am. J, DSs. Child. 8: 251, 1914) found 


the following averages: 

ACS 

STSTOUC 

DIASTOUC 

3 years 

01 

cs 

4 years 

91 

at 

3 years 

91 

01 

10 years 

99 

C7 

JSyears 

102 

» 

In adults from many thousand readings in 

all age groups the follow! 

may be taken as average; 

ACZ 

BTRTOUC 

PISSTOUC 

EO-lOyears 

ii2-i:s 

co-so 

40 CO years 

J 2 s-ias 

60 63 

CO-80 years 

135-ICS 

60-75 


No explanation of uhy blood pressure ri.se.s so rapidly during the first 
year of life, why it should be twice as high at the third year a-s at birth, Is 
satisfactory. The idea that the blootl plasma is more viscid and requires more 
pressure to force it through the kidnej' glomemli may hold for the first year, 
but after eighteen montKs at most the Mood plasma protein Is the same as the 
adult’s. Size of the Inwly has nothing to do svilh it: the blood pressure of 
human beings, dogs, mice, rabbits, and eats is the same. 
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In any single individual the blood pressure varies slightly during the 
twenty-four hours. It is lowered during sleep. Campbell and Blankenhorn 
(Am. Heart J. 1: 151, 1925) found that in twenty-five normal young men the 
blood pressure dropped from 110 to 101 during sleep. The low point Avas 
reached about four hours after the beginning of sleep. Of thirty-six patients 
with elevated blood pressure, only one showed a drop during sleep. It is Ioav 
in the morning and rises slightly Avith the activities of the day. It rises sharply 
after exercise. 

It varies someu’bat in different races. Cadbury (Arch. Int. Med. 30 ; 362, 
1922) found that among healthy Cantonese (South China) students the sys- 
tolic pressure averages from 20 to 30 mm. Hg less and the diastolic from 10 to 
20 mm. Hg less than the standards for European and American men of corre- 
sponding age and bodily constitutions. Tung (Chinese J. Physiol. 41: 117, 
1930) found that natives of northern China ahoAved a mean systolic pressure 
of 102 mm., distoUe 64, for ages fifteen to nineteen years and 113/73 for fifty 
to fifty-four years. Tung (Chinese J. Physiol. 1: 93, 1928) also shoAved that 
thirty Chinese students Avho Avent to America had a drop in systolic pressure 
of 11 mm. and in diastolic of 8 mm. after they returned to China. Americans 
living in China also experience a drop in blood pressure during their Chinese 
residence. (Foster ; Arch. Int. Med. 40 : 38, 1927.) KrakoAver (Am. Heart J. 
9: No. 3, Feb., 1934) found among 239 Chinese living in Montreal that the 
average blood pressure is consistently 10 mm.Hg higher than that reported 
for Chinese natives, and among them hypertension occurs Avith surprising fre- 
quency (11,2 per cent) in contrast to its rarity in China. Hashimoto and col- 
league (Ann. Int. Jled. 7 : No. 6, Nov., 1933) found that hypertension among 
Urban Japanese is much higher than among Chinese natives. 

These statistics have been used largely to bolster up the argument in 
favor of high pressure modern life being the cause of hypertension. But 
climate has a regular effect on blood pressure. Boddis and Cooper (J. A. 31. A. 
87 ; 2053, 1926) state that the native of the tropics has a lower blood pressure 
than the temperate zone standard. Northern-born Avhite men Avho come to 
the tropics develop blood pressures 10 to 15 mm. below normal for the tem- 
perate zone. The change is a gradual one. 

Body Aveight docs not have any marked influence per se, although much 
has been made of the association of overweight and hypertension. Huber (J. 
A. 31. A. 88; 1927) in a careful study, foiuid that 49 per cent of those 10 per 
cent underAA'eight have a subnormal blood pressure; 18 per cent of those 10 
per cent underweight have a hypemormal blood pressure; 22 per cent of a 
group with a systolic blood pressure over 140 Avere underweight. Fourteen 
. per cent of the group Avith blood pressure oA’er 140 are undenveight ; 53 per 
cent Avith a blood pressure under 130 are undenveight; 6 per cent of those 
with a blood pressure under 110 are ovenveight. 

Pregnancy xmcomplicated has no influence. Irving (J. A.3I.A. 66: 1916) 
found that 80 per cent of a consecutive series of pregnant Avomen had an aver- 
age systolic pressure of 110 to 130. 
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Alvnvv?. (Art'll, lut. Mpil. 26; 3H1. isy2(i) ailvani'i'd the belief that blootl 
|»rc.s.sHre readings, ns patheretl bj' life insnranee companies, whde valuable, 
were obtained from too seleeletl n gnttip. In examining students in a state 
university lie .sugpe.sted that sj*stoVie pressmes above 130 in women and 140 
in men arc abnormal. lie al.sr> pointetl out the surprising amount of slight 
hj'pertension among young males; 45 per cent of the young male students he 
examined had systolic pre.ssures over 130 and 22 per cent were above 140. 

It is a mistake to speak of “normal" blood pressure. Average blood 
pressure is a better term. A “normal" blood pressure M’ould be the re.siilt 
n£ a normal sy.stolic contraction of the ventricles, sustained by a normal elas- 
ticity of the arterial walls, with a normal blood plasma concentration and a 
normal renal filter, under normal conditions of balance of the autonomic neiw- 
ous system, and a normal mental state, at a normal age, with a normal body 
build — and these arc all abstractions. 

The average blood pre.ssures in the group over fifty are higher than most 
of the statistical tables indicate. All the tabulators tried to get healthy per- 
sons} the life insurance companies automatically got persons who thought they 
were healthy. 

High Blood Pressure.— The cau.ses of high blood pressure are essential 
hypertension, malignant hypertension, nephritis, toxemias of pregnancy, intra- 
crnnlal pressure, hyperthyroidism, adrenal tumors, ucurocirculatory asthenia, 
and polycythemia. 

low Blood Pressure.— Any debilitated .stale of health causes low blood 
pressure. Nearly all infectlom diseases induce lowered blood pre.ssure. Col- 
lapse from infection or surgical shock produces profound lowering of the 
pressure. Prolonged low blood pressure is found in tuberculosis, anemia, and 
Addison's disease. 

Extremes of Blood Pressure Compatible With Life. — Hirst reported n sys- 
tolic pre.ssure of 420 mm. Ilg in n ease of puerperal eclflinp.sia. Strauss bad 
a patient who lived five years under observation with a sj'stolic pressure be- 
tween 200 and 270 mm. JfeCurdy (J. A.5I. A. 65: 20.)2, 1915) reported many 
p.Ttients with Mood pressures of 200 hystoHc and 120 diastolic nho lived for 
years at hard manual labor, llollerloii roimrleil a ease of n man with enneer 
of the tongue who liied for several weeks with a Mood pressure of 70 systolic 
and 35 diastolic. 

Clinical Value of Blood Pressure Detenniaations. — Prolmhly no equally 
simple proeedurc except taking the temperature and eomiting the pulse gives 
such ft reliable idea of the general state of the health. In persons over forty- 
five it gives an idea of the general condition of the sital organs— the heart, 
arteries and kidney — uhich e«n lie obtained in no other way. The life insur- 
ance companies, whose businevi .success depends upon prognosis, have long 
since found Ibal they ean calculate the exact degree of impainnenl in a group 
of risk-s better by Mood pressure than by anything else. The Xortlmesfern 
Life Insurance Company in ft series of applicants rejected with an ftverage 
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systoHe pressure of 161.4 mm. Ifg had 83 deaths within .six years, where the 
expected deaths u-oidd ho 43, a per rent of aetual to expected death.? of 189.9 
per cent. 

Arteriosclerosis. Hypertension 

The arteries all over the body are snbject to a progressive tissiie change 
beginning probably at an early period in life and accelerated at about the 
age of forty. 

The change may be called aiterioselerosis, but is subject to endless varia- 
tion in different persons. Tiie process may affect different coats of the arteries. 
It may advance to different .stages; it may become stationary. It may affect a 
few arteries, or it may be very ^videspread and universal. It may /fjffect pre- 
dominantly large arteries, medium-sized arteries, or arterioles. It maj' or may 
not be accompanied by heightening of the blood pressure or hypertension. 

The following syndromes may be found. 

Cerebral. Cerebral arteriosclerosis with deterioration of niemorj' and men- 
tal powers. Thrombosis or hemorrhage of vessels, with hemiplegia, aphasia, etc. 

Ocular. Ketinal hemorrhage — alhumlnim'c retinitis, diabetic retinitis. 

rACiAL, Tic douloureux. 

Thyroid. JIjTcedema. 

Aortic. Atheroma. Dissecting aneurysm. 

Cardiac. Angina. Coronarj’ thrombosis. 

PuLMOVARY. Emphysema. Chronic bronchitis. Bronchiectasis, Ayerza’s 
disease. 

Paxcreatic. Diabetes. 

Rexal. Chronic glomerulonephritis. 

Uterixe. Senile uterus. 

Prostate. Hypertrophy. 

Ovaries and testes. Slenopausc. 

Extremities. Intermittent claudication. Arteriosclerotic gangrene. Dia- 
betic gangrene. 

Possibly throrabo-angiilis obliterans and periarteritis nodosa are forms of 
the disease. 

Hypertension. — Definition . — Robinson and Brucer (Tlie Range of Xormal 
Blood Pres.sure, Arch. Int. Jled. 64; No. 3, Sept., 1939), after a statistical study 
of over 10,000 persons and a five to ten year study of a group of 500, conclude 
that the normal range of systolic blood pressure is 100 to 120 mm. of mercury, 
of diastolic 60 to 80 ram. of mercury, for men and women, tliat a normal jier- 
son attains his mature blood pre.s.siire at about adoJe-seence and keeps that 
range throughout life, except for a slight rise at about the twentieth year. 

The cause of the rise of blood pressure with advancing age is an unex- 
plained fact. The increasing size of the animal has nothing to do with it. 
Adult rabbits, mice, dogs, goats, horses, and men all have an arterial pressure 
of about 320/80. The explanation that such a pre.ssure i.s necessary to filter 
off fluid from the glomeruli of the kidneys against the osmotic pressure of the 
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plasma colloids, hardly stands up when wc recall that a child of eighteen 
months, with the same plasma protein as an adult man has an arterial pressure 
of 80/55. 

Hypotension (110/70) is the ideal blood pressure level and is found in 
between one-third and one-fourth of the population. A person with a history 
of pressures which occasionally dip to 90/C0 has an assurance of not becoming 
bjiiertensive. Transient cIc%’ations of blood pressure, and moderately high 
pressures at ages 20 to 30 arc incipiently hypertensive. High blood pressure 
is a long-term disease having its genesis at an early age. It is not a disease 
that suddenly emerges in middle age. 

WeigJit and hody build arc generally considered to have an influence in the 
development of hypertension. Thu.<? Alvarez says that “men with normal 
weight average 10 mm. more than do the lean, and the stout average 13 mm. 
higher than the normal.” But the point has been overemphasized in most of 
the literature. Thus Dunham (International Clin. Vol. HI, 35th Series, 1D25) 
found the mean blood pressures by weight groups arc for the 40 or more 
pounds undenveight 123 S and 77 D; for 40 or more pounds ovenveight 137 S 
and 85 D. 

//ercdily.— Ilercdltaty disposition to arteriosclerosis and to both essential 
and malignant hypertension is vciy striking. W'ciU (Hypertension. Leipzig. 
192G) made the most exhaustive study of It and concluded that the tendency 
was a dominant Jfcndclian character. Among 82 patients with hypertension 
ho found nearly 02 per cent showed some evidence of family tendency. In 2C7 
controls 30.3 per cent had lost a parent from the consequences of hypertension. 
In 50 patients svhom I examined over the age of fifty with both parents living, 
only seven of the 150 individuals involved had a systolic blood pressure over 
150, and none over 180. 

Every physician knows of families where apoplexy and Bright’s disease 
affect member after member. I once attended three brothers in succession who 
developed albuminuria, with blooil pressure around 200/100 at about the age 
of forty: all died of uremia or heart failure before fifty: the father had died 
suddenly of a stroke at fifty-five. Juvenile cases of hypertension notably have 
a bad family history. One of rny patients, a male, died of uremia at sixteen; 
he had for years had licavy albuminuria and a systolic blood pressure often 
too high for my instrnment to record. Ills mother had eclampsia during her 
first pregnancy and was warned on account of persistent albuminuria not to 
become pregnant again, which she dlsrcgaixTcd: when my patient was four 
years old his mother died at the age of thirty-six of uremia, which had long 
been threatening. 

Hines (Ann. Int. Jfed. 11: 593. Oct., 1937) used a test in which after a 
period of rest, the hand svas placed in iec water and the blood pressure re- 
sponse noted. In seven sel.s of identical twins the reactions were similar. In 
J2 families with no evidence of hypertension and IS families with one or more 
parents with hypertensive tendencies, it was found that if both p.irents had 
hj-pertciuion. 95 per cent of the children had hj-pertension or was a h}T>er- 
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reactor to the test ; if one parent was hypertensive, 43.4 per cent of the chil- 
dren had hypertension or were hyperreactors, and when both parents were 
normal aZI tZie children \rere normaZ reactors. 

Incidence of Hypertension . — ^AVhen I began to investigate this phase of the 
subject, I found that curiously enough there arc almost no data. I found plenty 
of investigations which showed the average blood pressure in different age groups 
(see p. 350), but only a few reports about the number of persons who had a 
systolic pressure over 150 and a diastolic pressure over 90 in the age groups of 
20-30, 30-40, 40-50, 50-60, etc. 

The question is of great importance. If hypertension is not so much an 
abnormality but a finding so constant as to constitute so considerable a percent- 
age of those over the age of 40, and especially over^the age of 50, as to be almost 
normal for certain types of individuals, it would require a different orientation 
in our viewpoint. 

Some few reports were found : 

Janeway reported that 11.1 per cent of 7,872 private patients had systolic 
blood pressures above 165 mm. 

Wundt, quoted by Janeway, found in an older group the following per- 
centages : 


ACES 

SVSTOUC 

OVTS 150 
(%) 

SYSTOLIC 

OVER 200 
(%) 

65 69 

40 

3 

70.74 

44 

6 

75-79 

39 

7 

80 82 

38 

32 

85-89 

64 

34 


Diehl and Sutherland (Arch. Int. Jlcd. 36: No. 2, Aug., 1925) foiuid in a 
group of university students that 1.2 per cent showed persistent hypertension. 

Dr. Chester T. Brown, Medical Director of the Prudential lufe Insurance 
Co., in response to my request, had no statistics available, but courteously 
offered to go over the figures of the company and found that in all applicants 
during a six months’ period — first half of 1941 — the following results: 


Gbotip I, Applicaats ■with systolic pressure of 150 or orer, diastolic pressure as indicated: 




90 OR ors» 

TOTALS 

ACES 


(%) 

f%) 

Under 39 

0.51 

0.91 

1.42 

40-49 

Z.J5 

6.61 

8.96 

Over 50 

4.45 

12.04 

16.49 

Geoup IL Applicants with 

systolic pressure 180 

or OTCr, diastolic pressure 

as indicated: 


UKCER 30 

90 Ob OfEfi 

TOTALS 

AOES 

(%} 

r%> 

(%) 

Under 39 

0.02 

0.10 

0.12 

40-49 

0.24 

2.17 

2.41 

Orer 50 

0.C3 

4.79 
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OftOFi- III. Apiilieants willi ryMnlie pre^'mre ol 200 or o^cr, Jiastohc pre^-niri; a« iiulvate.!; 


fsunt 00 ovzR 90 

1^) (%'! 

Umler 39 O.OO 0.03 

40-19 0.05 0 (J« 

»*»•«• go 0J3 1.60 


(%) 
0.0 f 
OTl 
1 7.1 


The Metropolitan Life Insurance C«. reports (Stnti.stical Bulletin 4. .\o. 
10, Oct., 1023) on over 16,000 males, the pereeiitafies of those with blood pres- 
sure 20 mm. or more above averape for age: 


UndCT 23 
25 34 
35-41 
45-51 


XORU.ll. WCICHT 

5.6 

4J> 

4.0 


2\0 


20 PER CEST OR WORE 
OVTRVmoKT 

m 

5.1 

114? 

10.7 

22.4 

3S^ 


The Life Kxtension Institute {Proceedings of the Life Kxtension K.xamin* 
ers 1: Xo. 3, Jlnj'-Jimo, 1939) examined 10,000 nppnrenlly healthy persons 
geographically from every part of the United Stales and found the age dis- 
tribution ns follows: 





























































I wa.s not .satisfied srith these sfalislies partly because most of them repre- 
.sciited life Insunince e.xi'erieuve which, ipso faelo, deals Mith i>ersons who are, 
so far ns their <iwn knowledge and belief go, in good henlth. I refinested a 
number of my eolleaKUes in elinie and private practice to .send me blood pres- 
sure readings on conseetifive patients iwer the age uf twenty, and received 
data on 2,127 patients. 

Of the 2,127 patients 629 or 29/>7 |*cr cent had systolic bbsxl pn'ssiirc of 
l.'O or over. More than two-thinls of tln-sc were over forty years of age. 

Of tlie 2,127 patients .‘•‘'I were umler 40 and 1D7 of tlicv, or 22 3 jht cent 
had systolic blood pressures over 1.50. 

• One thoiisiiml two humircsl and forty-six patients were o\er fort.r, and 
432, or 34 6 ]kt cent, had .s.v^f olic prev»nrc over l.'iO. 
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From these varioos statistics, coiiflictinR as they are, certain definite con- 
clusions can be drawn. First, blood pressure is generally low up to the age of 
thirty and then begins to rise sharply so that at the age of forty about 10 per 
cent of the poi)nIation have a systolic pressure over 150 and about 6 per cent 
have a diastolic pressure over {K), and at the age of fifty about 25 per cent of 
the general population have a systolic pressure over 150 and 12 per cent have 
a diastolic pressure over 90. This is an average of the siipposedlv "well" and 
the allegedly "sick" groups in the population. 

Juvenile Arteriosclerosis. — Zeek (Arch. Path., Sept., 1930) collected 98 
cases of arteriosclerosis in children all under sixteen years of age and most of 
them under ten years of age: among them was one stillborn, one 2 uceks old, 
one 6 months old, and one 2 yeai’s old. 

Hypertension in Childhood. — Liebenain (Jtonatschr. f. Kinclerh 63 : 171, 
1935) reports a child, iviue and one-halt year’s o£ age, with a pvessuie of 145/ 
110. There was no albuminuria; N. P. N. 3S mg The father, aged thirty-five 
years, had a pressure of 155/78. Sobel (Am. J. DIs, Cliild. 61- 28, Feb , 1941) 
reports seven cases of essential hypertension in children, one four years old 
with a pressure of 170/120, albuminuria, etc. 

“According to the statistics of the Mctro|>oliton Life Insurance Company 
cverj’ other individual in the United States past the age of fifty dies of cardio* 
vascular-venal disease." (Smith, Weiss, Lillie, Konzclmann and Onult : Cardio- 
vascuhr-rcnal Disease, I). Applcton-Contury Co , 1940.) The death rate per 
100,000 population is negligible until the age of 35. 

It rises very gradually until the age of 45 when it begins to rise sharply, 
reaching 750 per 100,000 population at about the age of 52. then continuing its 
sharp rise until at 60 it is 1,000, and at 70, 2,500. While the actual number of 
deaths was much greater in 1940 due to the increase in those of older ages in 
the population, the proportionate death rate for age groups has not changed 
essentially since 1911. (And probably at any time before since these dates 
represent simply the time when statistics became reliable.) 

Forms of Hypertension, — Blood prcssuie cither high or low is, of cour.se, 
simply a physiologic response to something. As to what that something is 
there is no reason to go back on the old idea that blood jiressure is the result- 
ant of two factors: (1) the strength of the systolic cardiac impulse, and, (2) 
the peripheral resistance. Theic are many iransitorj’ forms of hypertension — 
that of hyperthyroidism and of Graves’ disease, of intracianial pressure, the 
paroxysmal hypertension of adrenal paraganglioma, and of pregnancy. In 
connection with the last, it should be remembered that eclampsia rarely if 
ever occurs before the sixth lunar month, and that if recovery occurs there is 
rarely any evidence in later life of vascular or renal daiiiago. Pre-existing 
vascular or renal disease or larval essential hypertension when aggravated by 
pregnancy into what may be geiierieally termed the toxemia or kidney of preg- 
nancy usually begins to manifest signs before the twenty-fourth week and 
after the termination of pregnancy may often go on to renal and vascular 
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changes in the form of benign or malignant h}'pertension. (See valuable 
article by Judson A. Smith : The Medical Aspects of Obstetrics, New England 
J. Jfed. 226 : No. 1, Jan., 1942.) 

Forms of Essential Hypertension. — Every clinician recognizes that hyper- 
tension manifests clinical forms of varying degrees of severity. The syndrome 
of malignant hypertension is characterized by its occurrence in younger pa- 
tients — 33 to 55 years, average 40: the high pressures (systolic 250, diastolic 
150 is not unusual): characteristic retinal picture: simultaneous functional 
failure of brain, Icidney, and heart; bad prognosis and early death, a liability 
to apoplexy with massive hemorrhage into the ventricles; and "the character- 
istic histologic obscrs’ation of diffasc general hs-pertrophy of the arterioles.” 
(Kieth, "Wagener, and Kernohan: Arch. Int. Jfe'd. 41 : 141, Feb., 1928.) 


CLASRinCATIOX Or DlFFTSK Ap.TCRtAL DtSCASC WrTU IlTTrETTVSlOS* 
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Pathologkallij all coats of the arteries arc affected. There is infiltration by 
leucocytes of all varieties into the adventitia, vaso vasorum, and perivascular 
tissues. Necrosis of the media leads to the development of multiple small aneu- 
rj’sms which may be followed by rupture or fibrosis. There is also proliferation 
and degeneration of the intima with thrombosis and arterial obstruction. Nearly 
any organ may be the brunt showing preponderant changes, the liver, spleen, 
kidneys being perhaps the commonest trith the gastrointestinal tract, skin, and 
heart coming nest. 

The multiform possibilities of presenting sjTnptoms and signs make the 
diagnosis very confusing. But despite pessimistic statements to the contrary, 
the diagnosis can be made, as witness two case records of the Massachusetts 
General Hospital (New England J. Med. 220 : No. 14, April 6, 1939, and 222 : 
No. 19, May 9, 1940) . I am not sure but that aspiring diagnosticians can learn 
more by reading these reports than by studying all the other literature. 

Tlie symptoms, given in the order of frequency, arc first the general symp- 
toms: fever (6), loss of weight (5), edema (5), weakness (6), leueocytosis (5), 
hypertension (5), dyspnea (4), emaciation (4). (See Harris, Lynch and 
OTIare; Arch. Int. Med 03: No. 6, June, 1939.) Eosinophilia, if persistent, is 
significant; it may go as high as 68 per cent. Lebowich and Hunt (Am. J. 
Clin. Path. 10; No. 9, Sept., 1940) state that any persistent eosinophilia in an 
obscure case should suggest periarteritis nodosa. 

Symptoms or signs which point to a special involvement are in order of 
frequency; cough (4), abdominal pain (4), albuminuria (4), hematuria (4), 
icterus (3), sensory involvement (3), arthritis (3), vomiting (2), cyanosis 
(2), visual disturbance (2), nodules (2), neuritis (2), nausea (1), convul- 
sions (1), pain in chest (1), purpura (1). 

The disease has a rapid onset in about half the cases. The other half 
show recurrent episodes involving different groups of organs, or sometimes 
recurring in the same organs, or slow gradual vague febrile illness. 

Several groups of pointing signs and symptoms are common, showing the 
involvement of different organs. Renal site is perhaps the commonest, then 
lung, abdominal, hepatic, and cerebral. 

The renal site may mimic anything — peptic ulcer with hemorrhage or 
with perforation, tj-phoid fever, cholecystitis, pregnancy, appendicitis, Henoch’s 
purpura, regional ileitis, pancreatitis, enlarged spleen. Allen’s patient (Arch. 
Surg. 40: No. 2, Peb,, 1940) was operated upon under the diagnosis of per- 
forated ulcer; at operation an inflamed gall bladder and appendix were re- 
moved ; histologic examination of which organs showed the true nature of the 
condition. (See also Boyd ; Bull. New York M. Coll., Flower and Fifth Ave. 
Hosps. 4; No. 1, April, 1941.) 

"When the lesions predominate in the lungs, the differential diagnosis %viU 
have to be made from bronchopneumonia, miliary tuberculosis, infarct, lung 
abscess. 

The cutaneous manifestations are also varied. It was once believed that 
the disease was caused by S3T>hilis, The skin lesions may resemble sj-philis. 



AUTiioos iiK niMSvn<7i<: 


nco 

scarh-t fi'vpr, hi]uis. orytJn tiia ii<i<lostim, piiritiira lii-iimrrlintiica, i)!K'fc'rial «'ti 
•lorarditis. I’eriartprilis Xwlosa. Itiill. Xrw York M f'oll.. Flower 

and Fiftli Ave Ifosps. \o. 3. Oi-t . If>40.> TJip ctifiiiioous manifostalions. 
arc important liccauso a biopsy can he ohtaine<I which may clinch an obscure 
diagnosis. Liitulbcr;' found Iwenty-oiie eases with exclusive cutaneous in- 
volvement. The dcnnal nodules of periarlerilis nodosa are mentioned in only 
fifty-si.x cases, hut re-examination of the skin after the disease is discovered 
at autopsy has repeatedly demonstrated their existenee. 

Lesions of the Inrtjc peripheral arteries are not uneornmoii and produce 
eauftrcnc of the extremilie.s. In its purest fonn periarteritis nodosa is char- 
acterized by livido raccinosa. 

Central nervou.s invohemeiil often results in hemorrhape, and has been 
mistaken for incninpitis, 'Wilson's disease, 1‘olyneiiritis. radiculitis, sciatica, 
von I’ecklinphaiLsen’.s disease. 

The general febrile onset will have to be distinguished from trichinosis 
(the eosinopliilin is eonfnsing here) iiidulant fever, miliary tuWrculosIs, typhoid 
fever, ecrcbrospitial meningitis, rheumatic fever, and typhus fever. 

The cutaneous or subcutaneous nmlules when present, which is in about 
10 per cent of cases (Curtis and Coffey: Anti. Int. Med. 7: Xn. 31, May, 1934) 
may bo like jiapules or like small iionlemler lymi*h nodes under tlie skin. 
They vary* in Mre from the size of a millet see<l to that of a pea. If hemor- 
rlinpe occurs, the diinensiiiu of a hen's cue may be nltuinod. The dimonsiotis 
vary in the same patient. Crops of noiliiles may recur daily or at intervals. 
The forenrm.s, chest, legs, tliighs, abdomen, face, ankles, back, finpers. solos of 
feet, scalp, serotuni, nii<l fonpuc arc the sites in order of fref]iioney (see 
Ketron: Cntaneotis Manifestations of Periarteritis Nodosa, Arch. Tlermat. and 
SyT)h. 40: Xn. fi. Bee., 1939). 

The peripheral tiorvous and iimscnlar form e.xhihits “nrlhrnlpias." poly- 
neuritis, or myositis with pain, nerve Iniiik tenderiievs, diminution nr loss of 
tendon reflexes, iiiteniiiltent elaiidicafion (Iloyd: I'eriarteritis Nodosa — The 
Xenromyositie Manifestations, Itiill. Ness York 3f. Coll, Flower and Fifth 
Ave. IIosps. 3: No, 4, Dee., 1910). 

Al/crjff’i diffiiii' Is .sclerosis of the pulmonary artery. In the advanceil form 
it prtKlnces cyanosis and polypythtmia — the enrdios nrpros of the Spanisli, 
Cf»rdm//nf hoiV of the Freneli, This stape is often precedetl l)y chronic hron- 
eliilis. Conph, IiemoptyNts. ilyspnen, S'erfipo, and preeonlial pain are flic most 
prominent symptoms. With the onset of cyanosis cardiac failure is manifest. 
Sy 7 ditlis has been impliented as a rausp. A systolic muminr in the pnbnonnry 
area, or indeed anywhere o\cr the preeordtiim, may be present. 

I)h^nniual((I lupu* (riiHnmntomin is .s condition which has nil incsc.'ipnMc 
clinical riH-ettihlancc to periarteritis nodosa. The fundamental p.itholopic 
ehnnpes are in the tlner vc'sds. and like fH-riaiierilis nmlosn. if has a bcwiblcr- 
inp variety of viscera! changes. Its onset is with polyarfliritis. fever, leiico- 
penia, and an erythemntoiis eruption on the t>kui of tlic face and chest. Pec 
p, 3r*'« and p. 3.'9. 
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VI. EXAMINATION FOR CARDIAC FAILURE 

In the criteria for classification of heart disease approved by the Amer- 
ican Heart Association (1934) under physiologic defects appear (1) Adams- 
Stokes syndrome, (2) anginal ^nidrome, (7) bundle branch block, (8) cardiac 
insufficiency — congestive heart failure, (12) pulsus alternans. There are other 
headings, (3), (4), (5), (G), etc., comprising arrhythmias which may or may 
not be associated with failure, but the above represent a classification of ^\hat 
may be called heart failure. The classification is not very satisfactory, but no 
classification wovild suit e%’erj'onc, and this will do for the purpose of discus.sion. 

It is evident that heart failure falls into two great categories: failure 
with chronic passive congestion and failure without. The second class com- 
prises various forms of block, anginal syndrome with or without infarction 
of the myocardium, and pulsus alternans. These present few signs to the 
unaided senses of the diagnostician; they are made known hy the historj’ or 
electrocardiographic tracings. The two physical signs of gallop rhythm and 
pulsus alternans arc the exceptions. The syndromes are described elsewhere 
in this volume, and we shall not discuss them further now. 

Congestive heart failure, especially in its minor mnnife.stations, slioaild, 
however, be the object of an especial search (luring the ^o^ltine physical ex- 
amination. The cardinal sigtjs of congestive failure are r 

1. Dyspnea, shortness of breath of some form or degree. 

2. Chronic passive congestion of the lungs manifested by cough, blood 
tinged frothy sputum, or in its less extreme form by rales heard at the bases 
of the lungs behind. "Jfoist rales in (he lower posterior lung borders may 
be the verj' earliest manifestation of heart muscle fatigue.” (Crummerr Jltart 
Disease, 1925.) 

Such is the chronic condition. Acute pulmonary edema which we may 
assume resvilts from acute left ventricular failure (vide infra) is one of the 
most terrifying experiences for the p.itient in the whole panorama of clinical 
medicine. The tjTJieal .situation Is of a middle-aged or elderly person u-ho, 
suddenly upon .some slightly exaggerated exertion, feels very breathless and 
then it seems as if all the llnid in the body had poured out into the alveolar 
spaces of the lungs ; it overflows in bubbles of froth, pink usually, or coughing 
of enormous quantities of blood-tinged sputum. Pallor is marked. The at- 
tack may be fatal or may end as quickly as it came. Nine-tenths of the 
patients have hypertension or aortic disease, or coronary thrombosis has left 
an infarction in the left ventricle; occasionally it occurs late in mitral stenosis. 

3. Ilydrothorax, made evident of dullness on percussion, absence of vocal 
fremitus and absence of heart Mnmds. 

4. Enlargement of the liver — the commonest cause of enlarged liver is 
chronic passive congestion (two-thirds of all eases). Abdominal pain may be 
the earliest indication. 

5. Ascites. 

6. Edema of the ankles. "Tlie engorgement of the liver, the often very 
perceptible augmentation of its size, an engorgement evidently produced by 
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the accumulation or stagnation of the blood which cannot return to the heart 
without embarrassment, the welling of the extremities in consequence of the 
infiltration of which they become the seat are so many signs presented to 
the observation of the practitioner.” (Corinsart : Diseases of the Heart, 1812.) 



c. 


FiP. Jl.— Kjcamlnatlon <or con?cMl*e heart failure. A. Palpation of li\cr. B. £dema of Ank'es. 
C. Aiircultatlon «f bases of the lun?s 

7. Albumin or blood in the urine, 

8. Cyanosis properly docs not belong to congestive failure. It is a late 
or transient accompaniment. 

9. Jaundice U also not properly a part of congestive failure, though it 
occurs occasionally in a manner to be puzzling. Keefer and Jlcsnik (J. Clin. 
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Investigation 2: 375, 1926) found it associated -with pnlmonary infarction. 
Congestion of the liver with anoxemia and impairment of its function may 
produce jaundice. Increased destruction of red blood cells is less important. 
Jleakins (J. Clin. Investigation 4: 135, 1927) found in relative tricuspid in- 
sufficiency a positive direct van den Bergh reaction in the blood serum, and 
concluded that in such eases obstruction to the hepatic circulation due to 
increased venous pressure is the cause of the jaundice. He pointed out that 
the skin over the edematous portion of the body is not jaundiced and that the 
edema fluid is lacking in bile pigment, although it is present in the blood. 

Etiology of Congestive Heart Fiulure. — Sexes are equally subject to con- 
gestive heart failure. Three-fourths of the eases are found in those over fifty 
years of age. 

The onset of aurieiilar fibrillation precipitates congestive failure in 60 per 
cent of cases. Of the eases of congestive failure associated with fibrillation, 
about half in my series are associated with mitral stenosis and half with myo- 
cardial disease from hypertension, arteriosclerosis, coronary disease. A very 
small percentage of cases of fibrillation arc due to thyrotoxicosis. The 40 per 
cent of cases of congestive heart failure associated with regular pulse (or at 
least pulse with a dominant rhythm, some have extrasyslolcs) are divided be- 
tween those with myocardial disease or strain from hypertension, arterio- 
sclerosis, coronary disease (90 per cent). The-se may be called failure from 
loss of tone. The rest are associated ivith bundle block (conduction failure), 
syphilitic aortic disease (6 per cent), and thyrotoxicosis. Scattered cases are 
due to myxedema heart, beriberi heart, etc. 

So summing it up, we may say that congestive heart failure is associated 
with 5 


PER CENT 

Itlitral stenosis with Abrillntion 30.0 

Sryocardial disease with fibrillation 50 0 

Thyrotoxicosis with fibrillation 0.5 

Myocardial disease with rej^ar pulse 36.0 

Syphilitic aortic disease . 2.5 

Conduction disease 0.5 

Miscellaneous 0.5 


Sodeman and Burch (Am. Heart J. 15; 22, Jan., 1938) point out that about 
half the time (55 out of 101 cases) congestive heart failure is precipitated by 
a sudden definite event. “When the onset is gradual, prognosis and response 
to treatment are poor. The precipitating events they record are : 

Exercise (20), infection (16), pregnancy (5), sudden rise in blood pres- 
sure (2), psychic trauma (2), hemorrhage (2), surgery (2), coitus (2), heavy 
meal (1), alcoholism (1). 

The Pathologic Physiology of Congestive Heart Failure. — The clinician 
observing a patient with congestive heart failure comes to the inescapable 
conclusion that the impairment of circulation consists in the stagnation of 
blood, especiaU 3 ’ in certain areas. When, after death, he examines the organs 
under the microscope, he finds that the capillaries are dilated and full of blood 
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cells and tlie veiii!» are distended beyond normal. Eyster and Middleton (('liii 
ical Studies in Venous Pressure, Arch. Int. Med. 34: 228, 1924) ha\e sho«n 
that in myocardial failure the peripheral venous pres-sure is increased roushly 
in proportion to the depree of compensation. 

This is the great fundamental fact about congestive heart failure. Many 
explanations have heeii offered to account for jt. They arc often eonfradiefory 
and confusing. I intend to review the evidence, Init as we go through the 
maze, let us keep the fundamental faet firmly inmind. 

Of course, a second fundamental fact is that the blood is in stasis becanse 
the heart muscle is too weak to keep it circulating. But just what the nature 
of this weakness is comprises the problem of circiilatoiy failure. 

In the days of my yonlh it was all I'cty simple — the heart could not do 
its wQrk because it had dilated. The fibers had weakened, lost tone, stretched 
out, could not fully contract, and the chambers did not empty. This was be- 
fore the days of auricular fibrillation. Wion that condition was discovered, 
it was seen that the heart could not do its work because the auricular impulse 
was not strong enough to produce at regular intervals a full contraction of 
the ventricles. Looking at tbe statistics of the etiology of congestivo failure 
we see that the two forms — one with a regular pxilse and one with an irregular 
pulse — may veil occur. Whether dilatation in the old sense actually occurs 
or whether it is bettor to call it loss of tone, 1 cannot say. 

But it is obvious that the crucial thing that happens, whether in loss of 
tone, fibrillation or dilatation, is that the amount of blood thrust out by the 
venfrlclcs is insufficient. It may be just sufficient for the body at rest, or just 
sufficient for some activity, but the heart muscle cannot meet sudden increased 
demands. 

It Is possible to measure the eanliac output experimentally, with a fair 
though not ab.soIute degree of accuracy and uniformity. The methods depend 
upon the so-called Pick principle, announced in 1810 (Pick, A.* Gesellsch. *v\. 
Wiirzb. 16: 1870), which depends on the comparison between the blood in the 
right and left ventricle for cither oxygen or carbon dioxide content. If the 
arterial blood eonlain.s 18 volumes per cent of oxygen (18 c.e. of 0* per 100 c.c. 
blood), and the venous blood as obtained from the right heart, 12 vniuines per 
cent, each 100 c.c. of blood would gain C c.c. of oxygen in pas.slng through the 
lungs. If the total oxjgen use«l by tbe animal is 60 c.e. per minute, then 
1,000 c.e. of blood must have been lequired to transport the oxygen, and this 
efjnals the cardiac output. In human experimentation on clinical patienf.s. 
various modifications of this principle, such as comparing the CO, content of 
arterial and venous blood and the use of foreign gases, notably acetylene, have 
been used. While the results leave much to be desired both in uniformity and 
in convincingness, it is possible to say that in a man twenty-five years old, 
weighing 160 pounds, the cardiac output is alwut four liters per minute. This 
is spoken of as a canliae index of 22 . 

Cardiac index varies with posture, activity (increase), sleep (decrease), 
leniperature (increase with rise of temperature), psjehio disturbances, men- 
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stntation (increase pre- and post-menstninlly), nnd altitude (in which there 
is first an increase and then as hemopoietic function comes into play, a decrease). 

In valvular disease of the heart there is a decrease, though not marked in 
compensated cases. In mitral stenosis after auricular fibrillation supervened, 
the cardiac index was 1.2. After conversion to a more or Jess dominant 
rhj'thm, it increased. Trt all eases of conpresfive failure it ip decreased. 

So we add one other to make a triad of fundamentally proved phenomena 
in congestive failure — diminished cardiac output. Stasis of blood in the capil- 
laries, increased venous pressure, diminished cardiac output. 

\Ve must try, however, to explain the mechanism or sequence of changes 
by which these phenomena result in congestive heart failure. The natural 
immediate conclusion is that called the foreword failure hypothesis, and that 
was the dominant idea during the early part of the present century. It is as 
well stated in a series of quotations selected hy Harrison: 

From Sir James Jlackenzie; “The symptoms of heart failure from de- 
ficient output of blood might he found in almost any organ did we possess the 
means of observing them. It so happens that one sy.stcm which suffers early 
from an impaired blood supply is one which readily gives rise to distress. This 
is the respiratory system and it is the distress in breathing on response to effort 
tvhlch is usually the earlie.st sign of heart failure. As the heart failure pro- 
ceeds the distress in breathing becomes more easily provoked until a stage is 
reached when it is present even when the body is at rest.” 

From Sir Thomas Lewis: “Breathlessness is to he ascribed to a deficiency 
in the flow of aerated blood to the head and neck; at first the deficiency is 
confined to those exercises in which normally the cardiac output is much above 
resting values; at last there Is a deficiency in the physiologic quantity of 
aerated blood expelled by the heart while the body is at rest. ... It is when 
the output at rest declines that blood begins to collect on the venous side 
and the patient begins to manifest signs of congested veins and, associated 
with these, enlargement of the liver, cyanosis, a high-colored and scanty urine, 
ascites, dropsy of the lower members, and congestion and edema of the Iimgs.” 

From 3reakiiis and Davies: “Cardiac failure of this character is due to 
an incomplete ventricular systole as a eousequeiiee of which the circulation 
rate is greatly and progressively diminished until the amount of circulating 
blood is grossly insufficient to carry on the functions of the heart, kidneys, 
nervDias system, and other important organs.” 

From Jleans: “The fundamental fault responsible for cardiac dyspnea is 
obviously to be found not in the nature of the biood but the rate at which it 
is piiraped. . . . The important point is that the heart either because of in- 
creased work, fatigue or degeneration is unable to maintain an adeqxiate rate 
of blood flow.” 

From Henderson, Haggard and Dolley: “The efficiency of the heart is 
nothing else than the volume of blood that it can pump in relation to the 
oxygen requirement of the body. This applies to the athlete, the man of 
sedentarj' habit and to the cardiac patient.” 

But the more one ponders this hypothesis, the more he becomes aware that 
it is not sufficient alone to account for increased venous pressure and capillary 
stasis. This has Jed to the “backward failure” or baciv pressure hypothesis 
of congestive heart failure put forward by Dr. Tin.sley B. Harrison (Failure 
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of the Circulation, 'Williams and Wilkins, 1939). It is inherent in the “for- 
ward failure” hypothesis, as can be seen by considering the last part of the 
quotation from Sir Thomas Lewis above, viz : 

“It is when the output at rest declines that the blood begins to accumulate 
on the venous side.” 

Harrison presents the baelnvard failnre hypothesis as follows : 

“In its simplest form the ‘back-pressure’ theory may be summarized as 
follows : Overwork of the heart leads to enlargement, which usually is brought 
about by both hypertrophy and dilatation of those portions of the heart which 
are siibjeeted to the increase in work. If dilatation of a chamber becomes 
extreme there results a rise in the pressure in the veins which supply the 
affected side of the heart. The increased venous pressure leads to congestion 
of the organs drained by these veins. Thus, in a patient with mitral stenosis 
there is hypertrophy and dilatation of the left axiriclc mth an eventual in- 
crease in the pressure in this chamber. This results in increased pulmonary 
venous pressure and congestion of the lungs. Because the pulmonary arterioles 
have little or no 'tone' the pulmonary arterial pressure is also raised. The 
right ventricle now being sijbjectcd to overwork undergoes hypertrophy and 
dilatation. After a time the dilatation may become marked. Then a relative 
insufHeieney of the tricuspid orifice may develop with a rise in the right 
auricular pressure. Even though the tricuspid valve remains competent the 
increase in pressure in the right ventricle would tend to offer resistance to 
the passage of blood from the right auricle. Consequently, a rise in pressure 
in the latter chamber occurs. Eventually the syslemic venous pressure rises, 
and ns a result the sj’mptoms of ‘right-sided' failure develop: venous con- 
gestion, engorgement of the abdominal viscera, edema and, in some cases, 
ascites and hydrothorax.” 

It will be appreciated that failure of the two chambers of the heart result 
in different phenomena of congestive failure: failure of the left ventricle re- 
sults in back pressure on the lungs with dyspnea, and fluid in the alveoli} 
failure of the right ventricle causes back pressure in the liver resulting in 
enlargement and ascites, and in the extremities resulting in edema. The ven- 
tricles, however, do not often fall separately. Left ventricular failnre alone 
with acute pulmonary edema in some form is more common than right ven- 
tricular failure alone. The muscular structure of the two ventricles is so 
continuous and interwoven that they both fail together in the vast majority 
of instances. 

ABgiBol Heart FaMare 

The sijndrome of angina pectoris is the only indication the practitioner has 
of disease of the coronary arteries. Specific physical signs are few. The diag- 
nosis rests upon six considerations: (1) analysis of the patient’s history of 
pain or heart discomfort; (2) interpretation of electrocardiographic tracings 
(see p. 80S) ; (3) general signs of change in other arteries — e.xamination of 
eye grounds, blood pressure, nrinalj-sis. functional kidney tests, N. P. N. of the 
blood; (4) leucocytosis, fever, rapid blood sedimentation rate and other gen- 
eral signs of thrombosis; (5) pericardial friction as a sign of infarction; (6) 
'signs of myocardial weakness consequent upon myocardial infarction (sub- 
stitution symptoms). 
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The coronary arteries are subject to spasm, notably from emotion and the 
action of tobacco; they are subject fo the thickening and intimal changes of 
arteriosclerosis, resulting in a narrowing of the lumen which makes them more 
susceptible to spasm, or at any rate makes the consequences of functional 
spasm and narroning of the lumen more serious, and also renders them sub- 
ject to thrombosis which may or may not result in myocardial infarction, 

All of these conditions are associated with the pain called angina pectoris 
which varies as to location, ehar.actcr, duration, and radiation. It is a con- 
tradiction in terms to speak of painless angina (angina sine dolore), but coro- 
nary thrombosis and infarction can occur without pain. Pain is present in 
72 per cent of all eases of infarction of the heart muscle. The pain is most 
frequently located over the left precordmni (244 out of 290 cases), substemal 
next (38 out of 290 cases) and in the epigastrium, teeth, fingers, occiput alone 
in scattering numerical ratios. Its character is described as lancinating (IS2), 
dull (116), or of compression (45) in Kilgore’s series (J. A.M.A. 87: No. 7, 
Aug, 14, 1926); or in Beau’s series (Ann. Int. Med. 11: No. 12, June, 1938) 
which dealt with infarction alone, emshing pressure (44) ; squeezing, con- 
stricting, ricelike (29) ; choking, smothering, suffocating (18) ; sharp, stabbing, 
knifelike (11); sore, aching, dull (11); excruciating (7); burning (5), The 
onset is sudden in the midst of apparent good health in about 33 per cent, or 
preceded by symptoms of some left (33 per cent) ventricnlsr failure or right 
(33 per cent) ventricular failure, such as dyspnea on exertion, weakness, cough, 
nocturia, orthopnea, anlde edema, indigestion, palpitation, paroxysmal noc- 
turnal dyspnea. Most of the patients have not been very critical of their 
health, so these statistics will vary in proportion with different men. 

The dxiration of the pain may be minutes, hours, or days; the longer the 
duration, the more likely is it to be due to infarction. 

Radiation does not occur in 70 per cent of attacks; when present it occurs 
to left arm (23 per cent) ; both arms (13 per cent) ; both arms and shoulders 
(8 per cent) ; neck (10 per cent) ; jaw (1 per cent) ; back (1 per cent) ; occiput 
(14 per cent). 

empJjJisjred srfd di/?J?rd w}/? the profession’s roe/oories the de- 
scription of the pain of angina pectoris as first laid down by 'William Hcberden : 

“The pain is sometimes situated in the upper part, sometimes in the mid- 
dle, sometimes at the bottom of the os stemi and more often inclined to the 
left than to the right side. It likewise frequently extends from the breast to 
the middle of the left arm. The pain sometimes reaches to the right arm as 
well as to the left, and even down to the hands.” Mackenzie pointed out that 
the left arm distribution is to the inside of the arm. 

Painless cases are frequent (see Davis: J. A.M.A. 98; 1806, 1932; Smith 
and Brink: Minnesota Med. 19: 346, 1936; Stenn; Illinois M. J. 68: 381, 1935). 
Dyspnea leads the list of symptoms, other than pain, heralding the onset of 
myocardial infarction. It occurs in 95 per cent of all such cases. Vertigo or 
syncope, is next, then fainting spells, then great weakness. Rapidly increas- 
ing congestive heart failure is nearly alwaj-s superimposed. (See Stroud and 
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Wagner; Aim. Iiit. Jled. 15: 25, July, 1941: and Pollard and Ilarvill. Am. 
.7. JI. Sc. 199: 628, 3Iay, 1940.) 

6’ircwm5<anc€? under which au attack of angina due to coronarj- occlusion 
is brought on are recorded for 930 attacks by blaster, Dock and Jaffe (Am. 
Heart J. 18; No. 4, Oct., 1939) as follows: 


Types or Actimty at Onset or Coboxaby Abteby Occi.ustov (930 Att.^cks) 


TYPES orACTmnr 

1 XtStBEB 1 

1 PERCE>TACE 

A. Primary Activities (S90 aftaeka); 



1. Sleep 

19% 

22.3 

S. Kest — IjiDg doTTn or eittiog np 


31.1 

«. Ordinary mild actirity 

63, in home (dressing, standing, walking about, play- 
ing with cltiUren, talking, retiring, etc.) ; 33, in stow 
or office; 34, sitting io ear or train; 9, in doctor's 
office or in clinic; S, doing light housework; 6, getting 
out of bed; 5, taking sbovers or bath; 5, getting out 
of Inis or car; 3, playing cards; 4, attending a meet- 
ing; 4, sitting in a movie; 2, in a restaurant; 21, 
Dilseellaneous. 

ISO 

20.2 

4. Moderate actirity (except walking) 

35, working as laliorers (painter, engineer, earpenfer, 
Iwker, tailor, pressor, etc.) ; IC, drinng car; S, dnriog 
liowei morment or straining nt stool; 6, shopping; S, 
couching; 2, running nnstairs; 2, during coitos 

ra 

8.5 

6. Walking 

, 107, in street; 11, upstairs; d, after meals; S, against 

cold wind; 4, ophUI; 4, downstairs; 2, in snonstorm; 

2, carrying ten pounds. 

J41 

15.8 

0. Unusual or severe exertion 

9, during or immediately after snort or games (foot- 
ball, sinmmlng, dancing, skating); S. lifting or mov- 
ing a heavy lood; 3, running for train; ), after long 
automobile ride. 

IS 

2.0 

I). Associated Factors (930 sltaeks): 



1. Meals 

37, heavy meal; 33, ordinary meal; 22, liglit meal; 13, 
in sleep; 10, while walking. 

92 

0.9 

2. Eseitcnient 


5.6 

13, gambling or playing cards; 8, daring argument; 

4, at movies; 3, news of deaths of relatives; 3, fright; 

3, at Hiding or banquet; 2, making speech; 2, daring 
coitus; 3, at ftinernh l^r i»i*celJnDeoo» (nootional 
upset). 



."I. Sargicdl procedures 

26, laparotomy: 20, genilourinarj operation; 7, eye, 
ear, nose, or throat operation; 3, leg «peratioa;’2, 
thyroidectomy; 1, thorucolomy; 1, tooth extraction; 
i, "incision of furuncle; 1, paraxerlebrat block; 1, 
litoncUoscopy. 

63 


4. Infection 

14, upper respiratofY infections; 6, grippe; 4, chole- 
cystitis; 2, peritonilis; 3, pyelonephritis; i, poen- 
monia; 2, appendicitis; 2, sepsia; 3, aWominnl sup- 
puration. 



5. Miscellaneous 

.3, di.ibetic acidosis; 2, insnlia injections; 2, trauma 
{1 fall on cliest and 1 Injoty to »>*); 2, smoking; 1, 
trrhoid vaccine Injection. 




Incidence.— Coron.sry artery disease is increasing in frequency, partly due 
to increased alertnes-s or diagnostic acumen, partly due to numerical increase 
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in the old age groups. In 1920 the rate of hospital admission for coronary 
disease was 4 per 1,000; in 1931 it was 8 per 1,000. The higher the age group 
the higher the incidence of all forms of coronary artery disease. It is a cnrious 
and unexplained fact that males predominate in the incidence of angina pectoris. 
Based on autopsy material, the disparity is not so great ; coronary artery dis- 
ease is found in 34 per cent of males, 25 per cent of females (Levy, Bruenn, 
and Eurtz: Am. J. H. Sc. 187: No. 3, March, 1934), but the occurrence of the 
symptoms of an attack of angina or coronary thrombosis is 77.4 per cent for 
males and 22.6 per cent for females. 

The age group of 45 to 65 produced two-thirds of all attacks. One-third 
occur before the age of fifty. 

Coronary occlusion is rarely fatal before the age of forty. The mortality 
rate increases gradually up to the age of fifty-nine and then rises sharply. 

The frequency of multiple attacks is the same in all age groups. 

Hypertension occurs in more than half the men and four-fifths of the 
women. 

Diabetes is a frequent accompanying or exciting condition, more in women 
than in men. Diabetes has a definitely bad influence on angina. 

The personality make-up of angina patients is not of any consequence. 
The notion that anginal patients are “tense" is a myth. Of course, tenseness 
and liability to emotional upsets, especially bursts of temper, bring on spasm 
of the coronary arteries or narrow their lumen, but this is due to their anatomic 
condition. Hunt, Comstock and JIcClellan (International Clin. 3; 1940) found 
in a comparative study of two groups, one with, one without a history of 
angina, that the patients who suffered from angina pectoris tended to have 
a low blood pressure, to sleep poorly, and to be obese. There was no essential 
difference in background, mode of living, or habits of the two groups. The 
emotional make-up of the patients studied was strikingly similar, although 
78 per cent of those who had angina had their attacks precipitated by emo- 
tion. Jlore of the control group were nervous, tease, impetuous, apprehensive, 
etc., than of the anginal group. 

The average duration of life from the first attack of angina was two years 
in Hoot and GrayViel’s series i Angina Pcctoria and Diabetes I.IeWitws, J . A. M. 
A. 96: No. 12, March 21, 1931) as compared to Mackenzie’s average duration 
of 5.4 years. Boot and GrayMel had an incidence of 210 cases of angina among 
7,000 eases of diabetes, a ratio far above that of a nondiabetic group. Of 
course, the nature of the relationship is no mystery; diabetes in the middle-’ 
aged and elderly is simply an expression of arteriosclerosi.s in tlie islets of 
Langerhans. 

Cardiac failure, either as an accompaniment or consequence of coronary 
thrombosis increased with age. (See Master, Dock and Jaffe: Age, Sex and 
Hypertension in Jlyocardial Infarction Due to Coronary Occlusion, Ann. Int. 
Med. 64: No, 4, Oct., 1939.) 

Diagnosis and Nature of Angina.— The recognition of coronary artery dis- 
ease based on autopsy records is successful in 15 per cent of all types of cases ; 
slight sclerosis was successfully diagnosed in 10 per cent, moderate sclerosis. 
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7 per cent, calcification and stenosis in 16 i>er cent, and thrombosis in 43 per 
cent. (Les-j", Bnienn, Kurtz, op, cit.) 

■What causes the symptoms of angina pectoris? The heart muscle and 
endocardium are notably nithont true sensory nerve supply. True afferent 
impulses giving rise to the sensation of cardiac pain leave the heart by cardiac 
sympathetic nerve fibers coursing to the cervical and upper dorsal sympathetic 
ganglia, passing to the spinal cord through the rami communicantes of the 
upper five thoracic nerve roots. By interrupting thc.se upper thoracic rami 
communicantes, it is known as a matter of practical cvcrj'day snrgers" that 
the pain impulses are blocked and attacks of angina are not felt. 

Iluchard (Traite chirurgic des maladies du coeur et de I'aorte Paris, 1899) 
in 1899 was able to collect eightj’ theories of cardiac pain. Only three of these 
need be considered now: 

1. Cardiac pain is due to decreased blood flow to a part or all of the myo- 
cardium, caused either by arteriosclerotic narroiving of the coronary arteries 
or spa.sm or thrombosis or any two or all of them. 

2. Cardiac pain is due to the stretching of the acutely or chromeally in- 
flamed aorta or aortic ring. (This theory was espoused by Clifford, AUbutt. 
Wenckebach, and Vaquez.) 

3. Cardiac pain is due to exhaustion of the heart mu.scle, either from de- 
fective blood supply or extemsive damage of the heart muscle from other 
causes. (This theorj’ was advanced and defendetl by JInckenzIe.) 

Few clinicians now consider the last two seriously, except os applied to 
special cases. 

There is probably no doubt now among clinicians that the coronary ar- 
terie.s are the seat of the pain of angina. When Herrick in 1912 noted the 
direct as.sociatton of anginal symptoms in patients with coronary thrombosis 
(who did not die as an immediate result of the thrombosis, nhich had been 
a stock form of teaching up to that lime), the role of the coronaries in heart 
pang was made definite. Osier announced in his Lumleinn lectnre in 1912, 
“We arc all united in the acceptance of the Jennerinn view of the close con- 
nection of the lesions of the coronary arteries with the disease. Of the 17 
necropsies of my list, 13 illastmle<I all the varieties of the lesions.” Xote that 
Osier did not say coronary fhroml*o*M, which was Herrick’s eontrilnition, but 
coronary le^ionx. 

The question then arises, is cs'cry case of angina due to coronary throm- 
bosis? The clinical drift of late has been strongly' in that direction. White 
(Iltnrl Disease, p. 608) say.s, “Angina pectoris precedes coronary thrombosis 
in about half the case.s and coronary' thrombosis is one of the most striking 
complications of angina pcctorw occurring in about 20 per cent of c-oscs ” 
It is easy io conceive that witli a narrowing of the lumen of the coronary' 
arteries, anything which raised the vasomotor tension— exertion, emotion, e.t- 
citement, grief, tobacco— could eau.se sulfieient spasm of the already narrowcil 
arteries as to result in complete functional occlusion with consequent anemia 
of the myocardium, practically the same result as coronary occlusion wilhout 
actual thrombosis. Clinically these are two quite distinct groups among 
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anginal cases — one we can term simply angina pectoris which occurs in the 
arteriosclerotic age with sudden onset of heart pain, which passes off rapidly, 
and the other, in the same group of case:^ with the same sort of symptoms 
but accompanied by shock of varying degree, leucocytosis, perhaps fever, cer- 
tainly prostration sufRcient to enforce inactivity for some days or weeks. The 
latter are the cases of thrombosis. 

The further question arises as to whether there is such a thing as func- 
tional angina — heart pain quite similar to organic coronary disease that occurs 
in the young, usually induced by excessive smoldng. In other words, is there 
a "tobacco angina”? Opinion is somewhat divided on this question. “It 
appears from this study that neither the nse of nor abstinence from tobacco 
or alcohol plays an important role in the genesis of angina pectoris.” ("White 
and Sharber; Tobacco, Alcohol and Angina Pectoris, J. A. 5f. A. 102: No. 9, 
JIarch 3, 3934.) Mosehocowtz (Tobacco Angina, J, A. JI. A, 90; No. 30, Jlareh 
10, 1928) concludes "Tobacco smoking may catise symptoms closely resembling 
the angina pectoris of coronary or aortic disease. The pain of tobacco heart 
is usually more intense and of longer duration than that of true angina and is 
usually accompanied by slight or no disturbance of heart function.” 

Jfy personal experience inclines me strongly to the belief that tobacco 
angina is a tnte entity. I have recollections of several young men in college 
who, on indulging in a strong pipe, had precordial pain so severe as to make 
them roll on the floor. Several of them are still known to me after nearly 
forty years, hale and well, free from angina even though they still smoke, 
and not any more obviously subjects of hypertension or arterial disease than 
the average of that age group. I can only think that their coronary arteries, 
when young and more or less early in their experience with tobacco, were 
more spastic. 

"White and "Wood (J. A. II. A. 81: No. 7, 1923) have classified heart pains 
as follows: 

1. Simple fatigue pain: 

(a) Cliroaic hypertension. 

(b) Aortic stenosis or regurgitation, 

(c) Mitral stenosis. 

(d) Pulmonic etencsis — congenlfal heart disease. 

(e) Adherent pericarditis. 

(f) Paroxysmal tachycardia or pato^^mal auricnlar fibrillation or flutter. 

' (E) Permanent auricular fibrillation. or flatter with high ventricular rate. 

(h) Permanent coronary narrowing due to arteriosclerosis. 

S. Nervous heart pain, including effort quidrome. 

3. Paroxysmal heart pain (probably of coronary disease or irritability), the so-called 
true angina pectoris. 

4. Pain of coronary thrombosis. 

5. Aortic pain, of syphilitic aortitts and aneoiysm. 

(5. Pain of pericarditis. 

Frequently, combinations of these factors occur. 

In assessing the rcZatiuc volue of the various procedures in diagnosis, it is 
evident that the history is by all odds the most important single clement. The 
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old dogmatic rule which described the cause of onset of angina and its rhythm, 
i.e., “exertion, pain, rest, relief meai» real angina.” “rest, pain, exercise, re- 
lief means functional angina," needs some modification in view of the intense 
interest focused on coronary thrombosis in the last two decades. Master, 
Dock and Jaffe (Am. Heart J. 18: No. 4, Oct., 1939) found that the acti\*ities 
associated with the onset of 1,440 attacks of coronary artery occlusion were : 
sleep, 22.3 per cent, rest, 31.1 per cent, mild activity, 20.2 per cent, moderate 
activity, 8.5 per cent, walking, 15.8 per cent, unusual exertion, 2 per cent, 
excitement — argument, gambling, drinking, fight, bad news — was a precipi- 
tating factor in 5.6 per cent. Smoking was associated with onset in only 2 
cases — a very small percentage. The attacks were evenly distributed through- 
out the twenty-four hour period, 376 occurring from 7 a.m. to 7 p.m. and 346 
from 7 F.M. to 7 a.m. (in those cases where the time was recorded). “It is 
important,” nwite these authors, “to distinguish clearly between an attack 
of angina pectoris and one of coronary artery occlusion. The former is defi- 
nitely related to exertion, meals, excitement, cold. In an attack of angina 
pectoris the patient is usually incapacitated for only a few minutes and is ns 
well after the attack as before. When coronary artery occlusion occurs, how- 
ever, the patient suffers severe prolonged pain, may collapse, and develops 
signs of diminished cardiac output and heart failure. If the attack is survived, 
physical incapacity persists for weeks and months. " 

Literature, both medical and secular, is so full of descriptions of everj' 
variety of the attack of angina that the nosologist need never lack for graphic 
material. Dr. Henry P. Stoll (Am. Heart J. 9: No. 3, Fob , 1934) called our 
attention to a very early recording of a case in the person of an itinerant 
philosopher, eighty-two years of age, svho was entertained during Ms wander- 
ings by the blacksmith of a sm.sll village with a feast, of which one dish par- 
ticularly pleased the guest of honor so that he ate a great deal of it. Imme- 
diately after the meal he became faint and had violent pain. In order not to 
spoil the festivities, he resumed his journey, but bad to stop on account of 
weakness and pain. He must have been shocked becau-se he called repeatedly' 
for water, A few hours later he died. He was the son of a wealthy man and 
had been brought up in luxury, but became convinced of the futility of the 
life of pleasure and took to poverty and the open road, preaching a form of 
mysticism. He subsisted on a poorly balanced diet which W'as inatlequate in 
protein, and toward his later years he varied this by dining quite elaborately 
at the invitation of wealthy nobles, and once, just before his fatal indulgence 
with the blacksmith, at the house of a courtesan. After this dinner he also 
became ill. He was constitutionally of the pyknic type, especially prone to 
coronary disease. Ilis name was Gautama Buddha. 

The early record of the Earl of Clarendon (1609-1674), uTitten by his son 
(Life of Edward, Earl of Clarendon, 1759), describo.s both the sjTnptonis and 
constitutional traits of angina pectoris. 

“He was still and constantly seized by so sharp a pain in the left arm 
for half a quarter of an hour or near so much, that the torment made him pale 
(whereas he was otherwise of a very sanguine complexion) as if he were dead; 



DISEASES OF TOE CARDIOTi^CULAK STSTEJI 


373 


and he used to say ‘that he had faced the pangs of death, and he should die 
in one of those fits.’ As soon as it was over, which was quickly, he was the 
eheerfulest man living; ate well, ■walked, slept, digested, conversed with such 
a promptness and "vivacity (for he was the ommyonum doctus) as hath been 
seldom known in a man of his age.” 

John Hunter’s historic case was described by Everard Home : 

“These symptoms increased in violence at every return and the attack 
which was the most violent came on one morning about the end of April and 
lasted above two hours; it began as the other-s had done, the pain become 
excruciating at the apex of the heart, and the left arm could not bear to be 
touched, the pain quite exhausted him and he sank into a swoon or doze which 
lasted about ten minutes, after which he started up -without the least recollec- 
tion of what had happened. I never saw anything equal to the agonies he 
suffered, and when he fainted away, I thought him dead. ... It is a curious 
circumstance that the first attack of these complaints was produced by an 
affection of the mind, and although bodily exercise or distention of the stomach 
brought on slighter affections, it still required hia mind to be affected to render 
them severe; and as his mind was irritated by trifles, these produced the most 
violent effects on the disease. His coachman being beyond his times, or a 
sen’ant not attending to his directions brought on the spasms, while a real 
misfortune produced no effect.” 

It is always valuable to hear a physician’s description of his own case. 
Dr. Fletcher Ingals has left us the following classical description : 

“The pain in angina is usually paroxysmal, rarely a steady grind. It may 
increase from slight to extreme anguish. It may be short and sharp for an 
instant only, but it usually lasts from several minutes to half an hour or more, 
and occasionally continues much of the time for days. Sometimes it is con- 
fined to the chest; at other times it radiates to one or the other arm, rarely 
to the thigh. It is located sometimes in the neck and occasionally in the 
throat or larynx. It is sometimes felt on the radial side of the arms and may 
run do^vn to the thttmb. In some erratic cases, the pain may be confined to 
the periphery, as to the palm of the hand, or to a finger, and in one of ray 
cases it was often felt in' the rim of the ears. It may also be felt in the epigas- 
trium, the apex of the heart, or the abdomen. There are some cases in ■which 
the patient has a horror but an absence of pain. Angina without pain (angina 
sine dolore) is comparatively rare, but may be the cause of death in many of 
those who die suddenly -without symptoms. 

“The heart pain in angina pectoris is usually said to be precordial; but 
in reality it is nearly always felt at the upper part of the sternum over the 
aorta. In one case that I have observed, it started in the region of the left 
subclavian and ■^vas so constant that the patient, a physician, believed there 
w-as an aneurysm of this artery. With it usuolly started over the brachial 
artery in the middle of the right arm. 


“Immobility from a fear to move, or a feeling that one cannot move, is 
a common symptom. The feeling of impending death or of horror is not a 
reasonable apprehension, nor yet a fright, but an organic sensation, a feeling 
as though everything was going and nothing mattered. It may occur in only 
one or a few of the attacks and sometimes is altogether absent.” (Ingals, E. 
Fletcher, and lleeker. William R.: j\ngina Pectoris, J. A. 31. A. 70: No. 14, 
April 6, 1918.) 
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Physical exaToination except to note that the patient is pale, immobile, or 
in shock is strikingly negative. The ptjlse usually does not change. There 
are no striking changes in the heart sounds. Fever comes later. 

The electrocardiographic signs are quite reliable and have been confirmed 
and worked out in great detail (see p. 808 for full discus-sion ) . 

Red cell sedimentation time is a very valuable ro^igh determinant of the 
extent of tissue damage. It is likely to he normal in angina and rapid in 
coronary thrombosis (see Rabinowitz, Shookhoff, and Douglas: Red Cell Sedi- 
mentation Time in Coronarj* Occlusion, Am. Heart J. 7 : No. 1, 1931) . 

The blood pressure, according to Levine and Ernstene (Am. Heart J. 8: 
No. 3, Feb., 1933), rises during the period of pain and falls afterward, but 
their observations arc vitiated by the fact that most of their patients had 
nitroglycerin. Gager (J. A. 3LA. 84: No. 23, June 6, 1925) thought that if 
myocardial infarction occurred, the blood pressure fell and this fall was sig- 
nifioant of the existence of infarction, which agrees with my experience. 

Differential Diagnosis. — In the days before acute coronary thrombosis was 
described as an entity, the tendency was to call real attacks by another 
name— ptomaine poisoning, acute indigestion, acute dilatation of the heart, 
acute heart failure, cerebral hemorrhage or thrombosis, perforating duodenal 
or gastric ulcer, pancreatitis, gall bladder disease were some of these which 
were and still arc used as the label for an attack of actual coronary throm- 
bosis. Nowadays, honever, the tendency is to label any acute pain anywhere 
near the heart or epigastrium coronary thrombosis. Such mistakes may be 
quite embarra.ssingj a grave prognosis l)ccomc.s a joke to make the physician 
look foolish in after days. The most frequent class of cases in which mi.stnkes 
are inndc are the neuroses, malingering, and imitative hysteria. Newspaper 
reading furnishes the susceptible individual with plenty of material for self- 
diagnosis. Some of the most satisfactory therapeutic results come from the 
ability to persuade a susceptible individual that he did not actually have an 
acute “heart attack." Sud<7cn onset of on arrhythmia may cause a misinter- 
pretation. Aortitis and dissecting aneurysm produce similar pain. Pleurisy, 
the onset of pneumonia, massive pulmonary collapse from obsltuction of a 
bronchus from carcinoma or foreign body, pulmonary Infarction, spontaneous 
pneumothorax, are among the pulmonary diseases that may be considered. 
Herpes zoster, before the eruption, is a troublesome imitator. The lancinating 
pains or pa.stric crises of tabes are also, Disturbance.s of the hones of the 
chest, arthritis of the costochondral junctions, or slipping rib syndrome, 
radiculitis from vertebral hypertrophic arthritis (Dr. Irons mentions a case of 
fractured vertebra which liad been diagnosed and treated for acute coronary 
thrombosis) all have a record of error in practice. Acute abdominal disease — 
gall bladder especially (see Faulkner, Marble and 'Wliite: The Differential 
Diagnosis of Coronary Occlusion and of Cliolelithiasis, J. A. M. A. S3: No. 26, 
Dee. 27, 1924) and less frequently perforated ulcer. Hamman (Bull. Johns Hop- 
kins IIosp. C4 : No. 1, Jan., 1939) described spontaneous inedia-stinal emphysema 
which in his experience was several times mistaken for acute coronary throm- 
bosis. It is apparently caused by the same pathologic condition which may 
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result in spontaneous pneumothorax — an emphysematous bleb on the surface 
of the lung. The sjTnptoms are sudden, excruciating pain under the sternum, 
radiating to the back of the neck and shoulders; it is not accompanied by 
shock, temperature, leucocytosis. There may be an accompanying- pneumo- 
thorax. tMien the air reaches the neck, the diagnosis is easy. The condition 
is precipitated by coughing, an asthmatic attack, the heart in labor, trauma, 
etc. The x-ray -will usually re\’eal the true condition (see Stryson: New Eng- 
land J. Med. 225: No. 23, Dec. 4, 1941). (See also Herrick: On Mistaking 
Other Diseases for Acute Coronary Thrombosis, Ann. Int. Med. 11 : No. 12, 
June, 1938, and Herrick : Diagnostic Mistakes in Coronary Thrombosis, J. M. 
Soc. New Jersey 32 : No. 10, Oct., 1935.) 

Typical attacks of angina occur in young indiriduals with aortic insuffi- 
ciency. (Ernstene and Schneider; Am. J. M. Sc. 202: No. 5, Nov., 1941.) 

Anemia of any type, if severe, may produce anginal attacks probably by 
the mechanism of myocardial ischemia. In pernicious anemia, heart pain, 
especially on exertion, is quite familiar. (Herrick: Angina Pectoris and 
Severe Anemia, Am. Heart J. 11 : No. 4, April, 1927.) 

Hiatus esophageal hernia, especially small hernias, are sufficiently fre- 
quently mistaken for angina that Dr. Charles M. Jones was able to collect 128 
cases (Jones; Hiatus Esophageal Heniia With Comparison of Its Symptoms 
With Those of Angina Pectoris, New England J. Med. 225: 25, Dec. 18, 1941). 

The prognosis of the anginal syndrome depends more on the establishment 
of the diagnosis of thrombosis than on anything else. White and Bland (Am. 
Heart J. 7; No. 1, Oct., 1931) found that of five hundred patients uith angina, 
two hundred and thirteen were dead, the average duration of life being 4.4 
years. Death was attril)Uted to heart failure in 82 per cent, and among two 
hundred patients with coronarj' thrombosis, one hundred and one were dead, 
with an average duration of life of 1.5 years. Ten years later Drs. and 

Bland (Tr. Am. Clin. & Climafol. A. 56; 1941) reported again on what had 
happened to these same patients — the survivors of course — during that inter- 
val. Two-thirds of those who mn^ived the initial attack died within ten years, 
thirty in the first year, and the others with relatively little variation year by 
3 'ear thereafter. Fifty patients sun'ived the first decade in reasonably good 
condition — approximately one-third, which is certainly more favorable than 
is generally realized. Of that group one-third completely recovered, one-third 
were limited by repeated attacks of angina, and one-third by dyspnea plus 
angina. Sex has some significance in prognosis; in the series 84 per cent were 
men, 16 were women; the iromen succumbed immediately (within four weeks) 
twice as often as the men, and {e%v women survived the ten-year period. Age 
at onset influenced mortality in that those who succumbed to the immediate 
attack were ten years older than those who suri-ived. Hypertension also had 
an effect, few hypertensives sumlving the ten-year period. 

Seventy-two autopsy cases of myocardial infarction, in which the age of 
the infarct could be accurately determined, were studied by Jlallory, White 
and Salcedo-Salgar in order to ascertain the speed of healing of the infarcts. 
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Necrosis of muscle and in£ltrat)on by polymorphonuclear leucocytes are the 
important features of the first Trcek. Removal of the necrotic muscle and 
replacement by connective tissue predominate daring the next five weeks. Be- 
ginning at about the second week, the newly formed connective tissue lays 
down increasing amounts of collagen. This collagen gradually increases in 
amount and becomes more dense. This process reaches a maximum at about 
three months, and thereafter very little change takes place. 

The age of an infarct can be judged fairly accurately from the histologic 
picture during the first three weeks. After this the estimation is not very 
acenrato. (The Speed of Healing of Myocardial Infarction, Mallory, G. Ken- 
neth, ‘WTiite, Paul D., and Salecdo-Salgar, Jorge : Am. Heart J. 18: 647, 1939.) 

Diseases of the Myocardium 

Hypertrophy and Dilatation. — ^The heart in an average adult male weighs 
300 grams ; female, 250 grams. With hypertrophy of the musculature this may 
be increased to over a thousand grams. There are individual records of hearts 
weighing 1,700 and 2,500 grams. Hypertrophy may aiToct one chamber pre- 
ponderantly: in aortic disease and hypertension the left, in mitral disease and 
obstruction of the pulmonary circulation, the right ventricle. But usually the 
heart chambers h>pcrtrophy simuUancou.sly and more or less equally. Hyper- 
trophy consists in an enlargement of individual muscular fibers, not an in- 
crease in their nnmber. 

Hypertrophy is the most delicate index of organic heart or hypertensive 
dLscasc. Methods of determining it arc recorded above under physical exami- 
nation and in the chapter on the x-ray. 

Physiologic hypertrophy occurs after laborious occupations or athletics. 
Pregnancy produces an apparent hypertrophy due to the high diaphragm and 
displacement of the heart. Athlelc’.s heart is a somewhat debatable subject. 
Lee, Dodd and Toung (Boston 31. & S. J., Sept. 30, 1915) found .some hyper- 
trophy in men svho had done two yc.irs of competitive rowing. But there was 
very little difference between them ami men who had been rowing four or 
ten years. Whether this hypertrophy Ic.nds to dilatation and heart failure in 
early middle age is very doubtful. 

Dilatation follows hypertrophy. Theoretically it occurs when the hyper- 
trophied heart can no longer do its svork. Actually degenerative arterial 
changes most often initiate the heart failure called dilatation. Nearly always 
a more exact physiologic description can be arrived at to explain heart failure, 
rather than dilatation — i.e., auricular fibrillation, myocardial infarction, heart 
block, etc. Acute dilatation in a surgical operation was found by Levine in 
a series of nine cases to be actually auricular tachycardia in three, auricular 
fibrillation of sudden onset in four, and paroxysmal auricular flutter in two. 

Cor pulmonale is'the designation given to preponderant right ventricular 
hypertrophy due to obstruction or high pressure in the pulmonary circulation. 
Sometimes called “emphj'sema heart,” the term is too restricted and "White 
and Brenner in the first communication which focused attention on the sub- 
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ject (New England J. lied. 209: 1261, 1933) suggested the more acceptable 
term cor pulmonale. It is noted in about one per cent of cases of organic 
heart disease. 

The etiologic factors are variable. Any cause which narrows the ar- 
terioles and capillary bed of the pulmonary circulation tends to produce it — 
emphysema, tracheal or bronchial stenosis, tuberculosis, chest and spinal de- 
formities (Boas; Cardiovascular Complications of Kj'phoseoliosis, Am. J. M. 
Sc. 166: 89, 1923, and Edciken; Effect of Spinal Deformities on the Heart, Am. 
J. 31. Sc. 136: 99, 1933) Ayerza’s Disease (pulmonary arteriosclerosis), Anen- 
rysm of the pulmonary artery has been described as a cause (Garvan and 
Siegel : Am. J. 31. Sc. 198 : No. 5, Nov., 1939). Even pulmonary infarction and 
multiple pulmonary metastases produce a form. 

Classification of cor pulmonale has been made into the primary and second- 
ary forms. The primary form is divided into the following varieties: acute, due 
to pulmonary embolism, infarction, and jHissibly pneumonia would be included : 
subacute, due to pulmonary metastases from gastric or breast cancer and ob- 
struction of the pulmonary arterioles ivith metastatic plugs with secondary 
arteriolar thrombosis (3Iason: Arch. Int. 3Ied. 66: No. 6, Dec., 1940) ; and 
chronic, due to pulmonary stenosis, pulmonary endarteritis, pneuraonoconiosi's 
(Thompson and White: Am. Heart J. 12: 641, Dec., 1936), emphysema, bron- 
chiectasis, tuberculosis (Ackerman and Easuga: Am. Hev. Tubcrc. 43: No. 1, 
Jan., 1941), collapse therapy and possibly bronchial asthma. The secondary 
form is secondary to mitral disease and left-sided hypertrophy. (Brill; Vari- 
ous Types of Cor Pulmonale, Ann. Int. 3Ied. 13 : No. 3, Sept., 1939.) 

Pathology. — There is first hypertrophy of the cells of the right ventricle 
and then dilatation. The right auricle and pulmonary artery are secondarily 
dilated. 

Diagnosis. — There are no symptoms until the ventricle begins to fail. The 
pulmonary conditions produce dyspnea and cyanosis. With right ventricular 
failure, congestion of the liver, gastrointestinal tract and extremities occurs. 
Pain and palpitation are rare. Eolargcment of the right ventricle should be 
made out on the x-ray. There is often s pulmonary systoUe murmar. The 
.iugular veins are engorged and sometimes pulsating. Arrhythmias are un- 
common. The electrocardiogram show's an increase in amplitude of Pj and 3 
and a low or iso-electric P,. (Ippolito and Reinstein: The Auricular Electro- 
cardiogram in Chronic Cor Pulmonale, Bull. New York 31. Coll., Flower and 
Fifth Are. Hosps. 4; No. 1, Slay, 1941.) Systemic blood pressure is low or 
unaffected. 

The importance of recognizing the condition, I take it, is to determine 
whether a given patient’s dyspnea is due to the pulmonary condition or to 
heart failure. 

Chronic myocarditis is either the fibrous remain.? of a healed acute myo- 
carditis or a healed infarct or some form of degeneration like fatty heart. 
Can it be diagnosed! Cabot was quite emphatic that it could not. “I have 
maintained for many years that the diagnosis of myocarditis is impos.sible 



378 


HFTIfODS OF DIIG^OSIS 


during life. . . . The use by 11. A. Christian and others of the term myocarditis 
when there is clinical evidence simply of an enlarged and -weahened heart 
seems to me unjustifiable. Only in the infarctive subgroup of cases can the 
diagnosis be often reasonably suspected daring life. Some such suspicion may 
arise in any case of angina pectoris, especially svhen it occurs in elderly men.” 
Fifty-two per cent of the cases in Cabot’s series diagnosed during life as 
chronic myocarditis had no such lesion at antopsy, and in only twenty-tuo per 
cent did the clinical and patholo^c diagnosis agree. Christian CChronie 
Jfyocarditis, J. A. JI. A. 70: No. 25, June, 1918) on the contrary states: “In 
my own experience from a clinical sindy' of the patient there are few condi- 
tions in svhich we make mistakes so seldom as in this group of cases. Before 
necropsy I can say of any of them: ‘This is a ease of chronic myocardial in- 
sufTlcioncy without organic valve lesion.’” Thc.se differences are largely a 
question of definition. 

Diagnosis is possible with certainly oidy when the degenerated area lies 
in a conduction pathway, or near an impulse zone. If it is in a silent region 
there are no characteristic signs or symptoms. Tins is not the chronic myo- 
cardial insufficiency to which Christian refers. Cabot limited his definition 
hy saying that myocarditis is rarely the cause of congestive heart fail- 
ure. “It is usually associated svllh cardiac hypertrophy, but since such 
lesions as chronic nephritis arc also present, we have no evidence that the 
myocarditis is the cause of the liyp<*rtrophy.” 

Forms we must emphasize : 

Rheumatic Myocarditis.— The myocardium is probably affected quite ns 
often In the course of rheumatic fever ns the endocardium or pericardium. 
The characteristic pathologic histology of the myocardium in rheumatic fever 
consists in the presence of Aschoff’s IkkIics. These arc rounded globular fusi- 
form or spindle-shaped inflammatory nodules located in the interstitial tissue 
in close relation to the coronary arterioles. They are sometimes large cnoiigli 
to be seen on gross inspection. They arc considered to be specific grnnulomata 
of rheumatic infection. They occur in the acute stage and tend to disappear 
with the subsidence of the acute stage. Their incidence has been reported 
from 32.1 per cent (Libman: J. A. 31. A. 80; 813, 1923) to 87.5 per cent 
{3Iayer: Bull. Johns Hopkins Hosp. 3C; 97, 1925). They may infiltrate the 
auriculoventricular ring or aortic ring and cause regurgitation from dilatation, 
or around the coronarj' artori()le.s (peri-adventitial) or some distance away 
from vessels, or in the conduction system (Coombs: /Meuma/ic Heart Disease, 
3Vm. Wood & Co., 1924). 

Diphtheria may produce diffuse and severe myocardial degeneration. Deaths 
not due to tracheal obstruction in diphtheria can be ascrib«l to the’ inyooanlial 
degeneration, strictly .speaking, rather than to toxemia. Conduction changes, 
high grade heart block, vomiting, hepatic engorgement, a change in the quality 
of the first sound and gallop rhythm arc the sign.s (Sec Wartliin: 3fyocardial 
Lesions in Diphtheria, J. Infcc. Dis. 35: 32, 1924; Edmiimls John.ston: Circiila- 
lorj- Collapse of Diphtheria, J, A. 31. A. 90; 441, 1923; and Smith: Obsen-ations 
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of the Heart in Diphtheria, J. A. M. A, 77 : 10, 1921 ; Loth : The Heart in Diph- 
theria, Arch. Int. Med. 31 : No, 5, May, 1923). 

Death of diphtheria patients from circnlatory failure have been ascribed 
to different causes, i.e., fall of blood pressure, shock, and stagnation of blood 
in splanchnic areas by Romberg ; poison of the peripheral vasomotor nerves by 
Friedman; degeneration of the vagus ner^'e by Veronese; suppression of the 
suprarenal secretion by Abramson. Ch'in and Ilitang (Sfyoeardial Necrosis 
in Diphtheria, Am. Heart J. 22; No. 5, Nov., 1941) shou' convincingly by a 
careful study of their own ease and a general review of the literature that it 
is usually due to a profound myocardial necrosis much more serious than the 
cloudy swelling described by Loth or the parenchymatous or hyaline degen- 
eration of other authors. 

Syphilitic Myocarditis. — Clawson (Am. J. M. Sc., Nov., 1924) stated that 
"luetic myocarditis" is tare, irarthin (Am. Heart J. 1; No. 1, Oct., 1925) 
thought it wa.s very common, at least so far as pathologic hi.stology i.s con- 
cerned. "In my own experience in Michigan," he wrote, "syphilitic cardio- 
vascular lesions are very common, and are more frequently associated with 
cardiac incompetcncy than is coronary disease or streptococcus, rheumatic, 
diphtheria or typhoid myocarditis." He described eight cases of sudden death 
due .to exacerbation of a previously latent syphilitic myocarditis. The lesions 
were those of latent syphilis with fil>ro.sis, with more recent infiltration of 
lymphocytes and plasma cells, but with numerous polymorphonuclear leuco- 
cytes. Shortness of breath and cyanosis, vague precordial distress, palpitation, 
dizziness, marked fatigue and epigastric distress, were the symptoms. Few 
clinicians would agree that IVarthin established his claims. In syphilis the 
myoeardimn is usually silent. 

Influenza. — The involvement is not so severe or fatal as in diphtheria. 
The evidences of cardiac involvement arc likely to appear sometime after the 
acute period is over. The signs and symptoms depend upon the area and the 
extent of area involved. (See Hyman: Post-influenzal Disturbance of the 
Heart, New York State Jour. 1926; Hamburger and Priest: Heart Following 
Acute Respiratory Infection, Am. J. 31. Sc. 166; 629, 1923.) 

Fiedler’s Myocarditis. — ^Fiedler (Ueber akute interstitielle Myokarditis, 
Centralbl. f. innere Med. 21: 212, 1900) in 1889 described cases of what is 
called acute isolated myocarditis. Scott and Saphir (Am. Heart J. 5: No. 2, 
Dec., 1929) first directed attention to this condition in America. Simon and 
IVolpaw (Arch. Int. Sled. 56: No. 6, Dec., 1935) collected forty-six cases from 
the literature and added one of their oivn. 

Acute isolated myocarditis is characterized by tbe occurrence of destruc- 
tive histologic lesions. The myocardium shows a diffuse infiltration of the 
interstitial tissues by lymphocytes, mononuclear cells, and to a lessor extent, 
by polymorphonuclear leucocytes, eosinophile and plasma cells. Numerous 
fibroblasts and new blood vessels may l>e seen. Occasionally small areas of 
necrosis are found in the muscle fibers themselves. The same heart may show 
varying stages of lesions ranging from cellular infiltration to fibrosis. The 
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lesions are more likely to be isolated and spotted, not diffuse, and to involve 
mainly the left ventricle. The endocardium and pericardium are seldom 
involved. 

The etiologic agent is unknown i possibly several infections may cause the 
condition. Scott and Saphir found eases as-sociated with phlegmon of the foot, 
carbuncle, burn, abscess of the neck, gonorrhea, upper respirators' infection, 
influenza, rheumatism, and pneumonia. Syphilis or positive 'Wassermann was 
present four times in eighteen cases (Hansmann and Scbliskcn). 

The symptoms are those of rapid myocardial failure. The signs, as in 
other forms of acute myocarditis, depend on the location of the lesions. Elec- 
trocardiograms may change in appearance from day to day, showing conduc- 
tion changes, prolonged P-R interval, bundle block, sinus arrhythmia, prema- 
ture contraction, etc., and this ehangeablcness is notably the most character- 
istic diagnostic sign. 

Ilansmann and Schenken (Am. Heart J- 35: No. 6, June, 1938) listed the 
clinical features as follows: age: 21-53; duration: 1-150 days; mode of onset: 
sudden, 50 per cent, restlessness, 50 per cent, dyspnea, 8.5 per cent, cyanosis, 75 
per cent, precordial pain, 70 per cent, weakness, 70 per cent, arrhythmia, 35 per 
pent, frothy sputum, enlarged heart, fever, lencocytosis, rapid heart, sweating, 
abdominal pain scattering. 

CaldfleatiOQ of the heart Is not common, but occurs and can often be made 
out by x-ray examination. I remember a fellow practitioner who had an office 
in the same building with me. As he approached his seventieth birthday, he 
became noticeably dyspnclc. Ilis son tried to persuade him to let me examine 
him, but he would not have a stethoscope laid on Lis chest or go near an elec- 
trocardiographic apparatus. At autopsy nearly the entire auricles, and intra. 
ventricular septum were a mass of calcified matter. Sehola’s patient was 
.seventy-four years old and died of an incarcerated hernia. (Scholz: Calcifi- 
cation of the Heart, Arch. Int. Sfed. 34: No. 1, July, 1924.) 

Cardiac aneurysm is not so rare os usually believed. It occurs at necropsy 
in about 9 per cent of cases of cardiac infarction. It may he syphilitic, mycotic, 
rheumatic, congenital, or the result of trauma, but by all odiLs the commonest 
cause is cardiac infarction following coronaiy thrombosis. In some cases the 
aneurysm is saccular, communicating with the vontriclc by a definite neck, but 
more often an old infarct tends to form a pouch or bulge which is not sharply 
demarcated from the main ventricular cavity. In about half the cases the 
aneniysm occurs at the apex, from the anterior wall of the left ventricle in a 
fifth, from the posterior wall of the left ventricle in a tenth; some involve both 
npe.v and wall (anterior or posterior) and sometimes just below the aortic 
orifice (not due to coronary disease). 

Since the advent of radiolopy the diagnosis can be made in a good propor- 
tion of cases. Parkinson, Pedford and Tliorason (Quart. J .Sfed., New .series, 

7: 3938) made the diagnosis three times in five eases, all of which came to 
necropsy. In the presence of a history of a coronary episode, at an average 
interval of seventeen and one-half months (may be as low as two weeks), the 
physical signs show increased area of cardiac dullness and pulsation, with a 
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very forceful apex beat, a bruit de galop, and systolic or double murmur at the 
apex. The typical pulsation of cardiac aneurysm is described as distinct from 
the apex beat. Paroxysmal tachycardia and other pulse abnormalities occur. 
The clinclimg signs are radiologic, viz.: 

(1) Enlargement of the left ventricle wth deformity of its contour. 

(2) A localized protuberance inseparable from the heart shadow, in rota- 
tion of the patient. 

(3) Abnormal or absent pulsation of the aneurysmal zone. 

(4) Evidence of adhesions between the heart and the chest wall or dia- 
phragm. 

(5) Calcification of the wall of the sac or its contained clot. 

Thyrotoxicosis if long continued eventually results in a curious fragmen- 
tation of the myocardium described by Goodpasture (J. A. M. A. 76; No. 23, 
1921). This, however, is very uncommon. SIcEachern and Rake found in 
twenty-seven patients dj’ing of hyperthyroidism that fourteen had no discover- 
able change in the myocardium, and there wm? only slight change in eight. 
Gotta (Arch. Int. Med. 61: 858, June, 1928) showed that hyperthyroidism per 
se does not cause enlargement of the cardiac area. Hyperthyroidism is put 
dowm as one of the main causes of auricular fibrillation, but it is a factor in 
less than 1 per cent of all cases of auricular fibrillation. JIagee and Smith 
(Am. J. M. So. 189 : 683, Slay, 1935), in studying 210 cases of auricular fibril- 
lation associated with hyperthyroidism, found that age played an important 
role. This would seem to indicate that in a heart predisposed by arterial 
disease and age toward fibrillation, hyperthyroidism is a bad influence in 
that it is likely to precipitate fibrillation or failure. Congestive failure usually 
occurs with the onset of fibrillation but can occur without fibrillation. To any- 
one ^vatching a hyperthyroid heart, the real wonder is that the heart can take 
the pounding it gets so long. 

Myxedema Heart. — Zondek in 1918 and Fahr in 2925 described myxedema 
heart, which must fulfill two requirements to qualify as such: (1) general en- 
largement and dilatation of both right and left chambers of the heart which 
(2) must return to normal size under thyroid medication. The myxedema pa- 
tient is usually in the hypertensive arteriosclerotic age zone, and it would be 
natural to suppose they had some evidence of heart disease. JIj’xedema heart 
has provoked considerable discussion pro and con as to whether it is an entity. 
Cases fulfilling the above requirements are certainly rare. 

• Beriberi Heart. — ^Myocardial changes with congestive failure have been 
known in the Orient for some time. beriberi indeed, as I understand 

it, is nothing more than the congestive heart failure form of the disease. In 
1936 Soma TTeiss and Wilkins (Tr. A. Am. Physicians 51 ; 341, 1936) described 
cases occurring in Boston. Weiss, Haynes and Zoll (Am. Heart J. 15; 206, 
Feb,, 3938) showed that thiamine deficiency would produce cardiovascular 
changes in animals which were restored to normal on resumption of thiamine 
feeding. The clinical picture of occidental beriberi is not specific. The typical 
patient is a male, 30 to 50 years of age, with a history of alcoholism and ex- 



3S2 


MKTIIODS OF DUGXOSIS 


posurc. There is edema, Hsiially arterial degeneration and improvement on 
rest witli the exhibition of thiamine (W’ciSkS: Occidental Beriberi With Cardio- 
vascular Manifestations— Its Relation to Thiamin Deficiency, J. A. Jf. A. 115: 
No. 10, Sept. 7, 1940). 


Diseases of the Pericardium 

The pericardium may be the site of inflammation or trauma (usually 
wound.?), very rarely neoplastic disease, occasional!}* degeneration (most often 
calcification following inflammation), and subscrons hemorrhage due to cardiac 
infarct (the so-called uremic pericarditis). 

Ten per cent of consecutive autopsies, a.s reported by jraclachlan (Am. J. 
JI. Sc. 162: No. 5, Nov., 1921), showed pericarditis: 5 per cent were acute, 4 
per cent -were chronic, and 1 per cent tuberculous. Acute pericarditis was 
present in 7 per cent of cases of acute lobar pneumonia, probably as a terminal 
phenomenon. The principal ctiologie factor in pericarditis is acute rheumatic 
fever. 

The diagnosis of pericarditis is not made ante mortem nearly as often a.s 
this. And, despite oracular warnings and dcplorings that are sent out periodi- 
cally in the medical pre.ss. the slallstlcs will probably not improve much be- 
cause the disease is inherently impossible of diagnosis in the great majority 
of instances. Thus Ifcrmatm and Mus.ser (Am. Heart J., 1928) were able ex- 
perimentally in dogs to produce at will the various tjpes of chronic fibrous 
pericarditis, but, even knowing the pericarditis was present, discovered no 
pathognomonic clinical signs, c.xcept when the parietal jicricardium was anchorcel 
to the intercostal mnsdes. Nor svas the electrocardiogram of value. 

Acute fibrinous pericarditis may be suspected whenever an neuie oltnek of 
rheumatic fever occurs. Between suspicion and proof, however, there yawns 
a great gulf. MTicther the pericardium produces pain or not, e.specially 
whether it produces local pain, has engendered the greatest variety of clinical 
opinion. AUbult swotc*. “The patient complains of a dull, wearisome ache, 
rather than an acute pain. Not infrequently there is pain on .swallowing.” 
jrackeiizic wrote: “Dry pericanlilis is essentially a painless complaint. This 
curious pa1nlossnc.ss has long puzzled me.” Hirchfelder wrote: “In simple 
fibrinous pericarditis precordial pain is the most striking symptom. ” 

When referred pain is considered, there is a little more agreement. Ab- 
dominal pain is frequent, and Frissell and Kay (Am. J. 51. Sc. 163: No. 1, Jan., 
1922) rcporte<l eases wlicrc tlic clinical picture looked like appendicitis: this is 
ecvtainly not rare. Allbntt, as a result of clinical (*l(scrs*ntion. eallwt attention 
to the pain being “rcflecttsl to the neck and shoulder blade or .sboulder,” Capps 
prove<l this c.vpcrimentally (Arch. Tnt. Meel. 40: No. 5, Nov., 1927) doing para- 
centesis of the pericardium at the fifth and sixth interspace Avbich clicite<l pain 
in the neck along the trapezius ridge: paraeeiitesis at the fourth interspace 
clicitwl no pain. 1’rcs.surc on the pericardial investmonl of the heart pro»lucrtl 
no pain. When the central portion of the diaphragmatic pleura is irritated it 
causes pain in the neck. The inference » that tlie phrenic nerve supplies the 
central diaphragm and tlie fibrous perie.nidium willi fibers that carrj* afTcrent 



DISEASES OF TIIE CABDIOyASCUL.\B SYSTEM 


383 


impulses. “The presence of pain with pericarditis usually indicates the in' 
volvement of tissues outside the pericardium, specially the pleura.” 

The pericardial friction rub is also variously described. “A superficial to 
and fro murmur produced by movements of the heart.” (Mackenzie.) “A 
friction rub is heard in only 21 per cent of cases.” (Cabot.) Collin {Explora- 
tion de la Poitrine, Paris, 1824) called it the cri de cuir and described a ease, 
just before effusion occurred, as craquement (creaking) of new leather. Stokes 
remarked on its resemblance to other cardiac murmurs and certainly it is diffi- 
cult to make an 3 ’thing specific out of it. Scgall (Arch. Int. Med. 51 : No. 1, Jan., 
1933) has given the best maneuver for the detection of the pericardial friction 
rub. Noticing its occasional appearance and frequent disappearance, he reasoned 
that the serofibrinous exudate would often have just sufficient serum to sepa- 
rate the two layers of the pericardium and by shaking the patient the heart 
might be caused to swing, bringing the two layers of the pericardium into 
contact. Postural changes, rolling of the body, as well as shaking, may bring 
out the friction rub, even if only for a brief time. 

The two cardinal signs of fibrinous pericarditis, pain and friction rub, 
being then so evanescent, uncertain and dependent on cireumstonces, it is no 
wonder the diagnosis is missed so often. 

Pericardial effusion develops usually as a terminal stage of acute fibrinous 
pericarditis. Tuberculosis of the pericardium appears in the form of an ef- 
fusion. It is possible to make the diagnosis of pericardial effusion far more 
often and reliably time that of fibrinous pericarditis, which is fortunate be- 
cause therapy is important in effusion, and is of little moment in simple peri- 
carditis. 

The valuable experimental and clinical studies of ^Villiamson (Pericarditis 
"With Effusion, An Experimental Study, Arch. Int. Med. 25; 206, Peb., 1920; 
A Clinical Study of Twenty-thi-ec Cases, J. A. M. A. 77: No. 26, Dee. 24, 1922), 
showed that the pericardium holds about 100 c.c. of fluid before it begins to be 
stretched. "When effusion occurs in the pericardium, the heart neither sinks, 
as Skoda thought it did, nor floats, as Schaposchinoff thought it did, but acts 
as does an expansile organ which is fixed by attachments (to the great ve.ssels) 
in a semi-elastic limiting merabraue. It acts indeed just as we describe the 
lung as acting on pleural fluid (sec p. 440) — i.e., by pressing the fluid out 
against and along the two layers of the visceral and parietal serous mem- 
branes. M’illiamson showed, by injecting a gelatin and agar mixture into 
fresh cadavers, that fluid first forms in the angle made by the anterior chest 
wall and the heart, between the right ventricle and the diaphragm, pushing 
down the latter and also the left lobe of the liver. Even when small amounts 
of material were injected (300 c.c.), the apex was covered by at least a thin 
layer of fluid. 

The angle formed by the bulging pericardium and the liver was not in a 
single case obtuse (this contradicts Ebsten's sign which is a rounding of the 
cardiohcpatic angle) nor was there ever any dullness in the fifth right inter- 
space (Rotch’s sign). As more fluid is forced in (up to 650 c.c.), it accumu- 
lates over the great vessels at the base, even in the erect position and the 
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anterior surface of the heart remained in part uncovered, so that clinically 
even in large accumulations a friction mb could be heard directly over the 
pericardium. 

The local physical signs then of pericardial effusion are palpable left lobe 
of the liver, increase in percussion dullness of entire heart area, and friction 
rub over the preeordium. The x-ray gives confirmatory evidence (p. 697). 

Besides these local sign-s the examiner should look for the constitutional 
signs of acute and chronic compression of the heart as described by Beck (Am. 
Ileart J. 14 : No. 5, Nov., 1937). 

The compressed heart produces a distinct clinical entity. The compressed 
heart is a small, quiet organ. It cannot undergo dilatation. It cannot undergo 
hjTiertropliy. It is the exact opposite of the dilated hypertrophic heart. It 
.sends out loss blood, considering the pressures exerted on the venae cavae as 
they penetrate the pericardial cavity. These pressures under normal condi- 
tions are negative or less than a pressure of atmosphere. If the pressure in the 
pericardial cavity is rapidly raised, the venae cavae and auricles are immedi- 
ately collapsed unless the venous pressure is raised. 

In chronic compression it is possible to attain 40 to 45 cm. of water in the 
pericardium. "Why will a compression of 35 to 20 cm. kill when applied 
acutely and why will 40 to 45 be tolerated In chronic condilionsT The expla- 
nation lies in the venous pressure levels. There is not enough blood in the 
vascular system to elevate venous pressure above 15 to 20 cm. in acute com- 
pression. In chronic compressions there is evidence that an increase in the 
circulating blood volume takes place. In chronic compression the liver en- 
larges, but not in aente compression. 

The triad of symptoms of acute compression is (1) a small, quiet heart; 
(2) a rising venous pressure; (3) lorv arterial pressure. The triad of chronic 
compression is (1) a small, quiet heart; (2) high venous pressure; (3) ascites 
and enlargement of the liver. Difficulties come in recognizing the small, quiet 
heart. 

To the constitutional signs should be added pulsus paradoxus, described 
by Kussmaul in 1874 (Berl. Win. tS’chnschr.) thus; “Chronic inflammation of 
the pericardium and its obliteration, which is a criterion of mediastinitl'?, 
leads to a peculiar pulse phenomenon with unusual behavior of the neck veins. 
During the time that the sternum with each inspiratiou exerts a narrowing tug 
upon the ascending aorta or the arch, the pulse in all the arteries becomes 
smaller, while the heart movements remain constant. This paradoxical pulse 
is in reality a rcgnlarly recurring waxing and waning.” The phenomenon 
does not occur exclasively in pericardial effusion. Cauehat and Katz (Arcli. 
Int. ilcd. 33: 350, ifarch, 1924) found it in re.spiratory disease, causing modi- 
fication of intrapleural pres.snre, and in cases of mcdiaslinopericarditis with 
thoracic adhesions. That it is caused by pericardial effusion pressure is shown 
by the disappearance of the phenomenon on tapping the sac. The unusual 
feature of pulsus paradoxus associated with pericardial effusion is it.s singular 
occurrence in patients presenting no clinical evidence of respirators- discoin. 
fort. It is a valuable sign of pericardial effusion. 
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Adhesive pericarditis may occur as a terminal event of any inflammation of 
the pericardium and as an nne^lained phenomenon in so-called Pick’s disease, 
Concato’s disease, or polyserositis. 

The classical signs are: 

1. Cardiac hypertrophy not explainable on the basis of aortic regurgita- 
tion or arterial hypertension. 

2. Periapical systolic recession (around the systolic thrust). 

3. Broadbent’s sign, systolic retraction of the tenth and eleventh inter- 
costal spaces posteriorly, especially on the left side. 

4. Inspiratory filling of the neck veins (Wenckebach). 

5. Diastolic shock (felt and heard over the region of the heart). 

6. Pulsus paradoxus. 

7. Dieuaide’s electrocardiographic sign — fixation of the electrical axis. 
(Arch, Int. Med. 35 : 362, ilarch, J925.) 

These signs, however, are all likely to be disappointing either by being 
obscure or by lack of definiteness. Many cases must be diagnosed on infer- 
ence. Congestive heart failure in a child or very young adult is suggestive; 
congestive heart failure with ascites but no edema of the feet, or without 
fibrillation with a history of rheumatic heart disease, equally so. 

Pick’s Disease. Concato’s Disease. Multiple Serositis. Mediastinoperi* 
carditic Pseudocirrhosis of the" Liver. — A syndrome consisting of chronic 
fibrous or callous thickening of the pericardium, with chronic sclerotic medi- 
astinitis, and thickening of the serous surface of the liver with cirrhosis, with 
myocardial failure from compressed heart and ascites. Concafo (Gior. infer- 
naz. (1. sc. med. 3: 1037, 1881) described the liver changes and Pick (Ztschr. f. 
klin. 3Ied. 29: 1896) the adhesive pericarditis and liver changes. The two 
entities may occur separately or together or in sequence. No definite cause 
is knoAvn. The age incidence is among the young, around fifteen years: the 
oldest patient I find reported thlrt 3 ''-six. Rheumatic fever has been sus- 
pected. White (Chronic Constrictive Pericarditis— Pick’s Disease, Lancet 2: 
539-559, 1935) reported 15 cases, 2 due to tuberculosis, 3 due to other infections, 
10 due to unknmvn causes, none due to rheumatism. 

• Pick described three cases (including the post-mortem examination) of what 
he called pseudocirrhosis of the liver resulting from chronic adhesi^'e pericarditis 
involving the mediastinum. The sex and age of these three patients ^^e^e as fol- 
lows : male of forty-seven years, male of twenty-six years, and male of twenty- 
four years. In the third case tuberculosis was the etiologic factor behind the 
pericarditis, in the second case tuberculosis was the probable factor, and in the 
first case tlie cause was unknown. 

His first sentences and his conclusions are as follows : 

..“To differentiate clearly between primary and secondary disease of the 
liver is verj* difficult in occasional cases where liver enlargement with more or 
less ascites evcntuallj’ leads to eirrhoris. This is especially the case if there are 
no well-marked pbj-sioal signs of a heart lesion or of circulator?' stasis in the 
upper part of the body. 
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‘’Conclusions. 

“1. There is a s\*inptorn complex of pericarditic pseudocirrhosis of the liver 
which is deceptively similar to one of the mixed forms of hepatic cirrhosis 
with enlarfred liver and considerable ascites but no jaundice. This pseudo- 
cirrhosis of the liver is caused bj* disturbances of the circulation of the liver 
due to latent pericarditis. These circulatory disturbances lead to an increase 
in connective tissue (fibrosis or cirrhosis) w'hich in turn causes stasis in the 
portal circulation with marked ascites. 

“2. This symptom is found preponderantly in young individuals, but it 
may be observed also in later periods of life. 

“3. The following points are important in the differential diagnosis: (a) 
absence of an etiological factor for cirrhosisW the liver, (b) history of a pre- 
\ious pericarditis, and (e) earlier occurrence of edema of the legs. Certainly 
can come only through subseQucnt examination of the heart.” 

In polyserositis (Guyer and Smith: Lancet 230: 362, Feb. 15, 1936) the 
fluid obtained from the pleural cavities is usually clear, yellow, cell-free and 
sterile — and contains 3 per cent of albumin. The ascitic fluid is occasionally 
chylous. 

Polyserositis is diagnosed on any of these symptoms: mediastinal and/or 
abdominal venous obstruction, recurrent effusion into the serous cavities, ad- 
herent pericardium, and enlargement of the liver. 

Differential diagnosLs is between mediastinal neoplasm, llodgUin’s disease, 
adherent pcricarditi-s, and cirrhosis of the liver. Deck thinks such terms as 
adhesive pericarditis, obliterative pericarditis, Pick’s disease, Concato's dis- 
ease are confusing. Adhesioas to the heart do not produce dilatation, hyper- 
trophy, or failure of tiie heart. lie recommend.^ distinguishing only acute and 
chronic compression of the heart. 

Suppurative pericarditis occurs in most instances os a complication of a 
general septic ptoces.s or localiied sepsis, most often pneumonia or osteomyelitis. 
The local signs are no different from those of any accumulation of fluid in the 
pericardium. (Sec Adams and Poldcrman: Suppurative Pericarditis, New Eng- 
land J. Jlcd. 223 : No. 2, Dec. 4, 1941.) 

Pn<U7Jiopcricord»»m, or pncumohydropcricardium occurs ns the result (in 
order of frequency) of trauma, tulicrculosis of the glands or lungs, attempted 
paracentesis or pneumothorax, perforation of ulcer of esophagus or stomacli, 
foreign body in esophagus, cancer of esophagus, empyema, septicemia. Poten- 
tially infection of the pericardium with gas-producing bacilli will cause pneu- 
inopericardium, but in civil practice this doe.s not enter the statistics. The 
physical signs which are characteristic are on percussion n high pitched 
tympanitic note over the precordium with the patient in the recumbent posi- 
tion: and on anscultalicm a loud metallic splashing sound called “bruit de 
inoulin” by Brieheteau, and svhieh Jtcigs likened to the sound of an old- 
fashioned churn. The s-ray picture is characteristic and spectacular. It 
.shows the heart shadow with fluid in the pericardium and the pericardium 
itself represented as a thin slicak separated from the heart shadow by the 
area of les-scned density which represents the air or gas. (Shackelford: 
Ilydropnenmopcricardium, J. A. 31. A. 96: No. 3, Jan. 17, 1931.) 
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Calcification of the pericardium is implanted on an old adherent pericarditis 
or serositis (pleurisy). Youmans and Merrill (J. A. M. A. 82: No. 23, June 7, 
1924) say most eases begin as tuberculosis while Smith and IVilliams (Arch. 
Int. Sled. 50: No. 2, Aug., 1922) did not find evidence in even one case out of 
fifteen. The signs if any are of the adhesive pericarditis. The x-ray is usually 
final and positive. 

Diseases of the Aorta 

Coarctation of the aorta is a congenital anomaly in which a stenosis, more 
or less complete, occurs somewhere in the thoracic aorta. The stenosis may 
develop at the site of a patent ductus arteriosus or one of the other embryonic 
aortic arches. The result is that the descending aorta is small and the circu- 
lation is canned on by the development of many ordinarily small arteries, 
such as the superior and inferior epigastric, internal mammary, and inter- 
costal arteries; or by another route through the subclavian, subseapular, 
superior intercostal, and subsidiary branebes the circulation gets to the de- 
scending aorta. These ingenuities of Nature are fascinating to dissect out in 
an individual case, but of little clinical interest. 

The patients may live for years. The diagnosis may be suspected by not- 
ing the marked pulsations in the sitpraclavicular and suprascapular regions, 
or' by the sight of large intercostal, internal mammary, and left scapular 
arteries. The x-ray is confusing and not very helpful. 

(SefereMes! Blumgart and Laf^ivoce: ArcU. Int. Mod. 47: 81S, 1931. Eppinger and 
Mideliort; Am. J. M. Sc. 165: Ko. 4, April, 1933. Gnshman, Steinberg and Bnssmann: 
X-T^ of Coarctation of Aorta, Am. Heart J. SI: 3C5, March, 1941. Ulrich: Am. Heart J. 
7: No. S, .Tune, 1932.) 

Complete occlusion of the aorta at its bifurcation has been reported over 
a hundred times in the literature. Most of (he cases have occurred in the 
presence of advanced atheroma with thrombosis. It is also precipitated by 
embolism, follou'ing thoracic aneurysm, or coronary thrombosis trith mucous 
thrombi in the endocardium, or dissecting aneurysm of the thoracic aorta, or 
at the site of bifurcation, and it has occurred in infants following infection 
at the umbilicus, occasionally in the course of infectious diseases, such as diph- 
theria, tyijhoid, measles, etc. The generally described syndrome is (2) sudden 
pain in the legs, coldne.ss, pallor, and cyanosis; (2) paraplegia, and (3) ascend- 
ing gangrene. This seldom occurs in full flower and there is occasionally seen 
the remarkable picture of collateral circulation re-established as in coarcta- 
tion with the patient living for years. (Gross and Phillips: Complete Occlu- 
sion of the Abdominal Aorta, Am. J. M. Sc. 200: No. 2, Aug., 1940; and Her- 
mann, "Willis, McKinley and Karotkin: Am. Heart J. 26; No. 2, Aug., 1943.) 

Dissecting aneurysm of the aorta, Avhieh is found in one of 500 autopsies, 
is produced by a rupture of the internal coats of the artery and the penetra- 
tion of blood along a false channel between the inner and outer coats. Any 
large arterial vessel may be so *affected; the aorta and pulmonary artery most 
frequently. In the course of time the effused blood ruptures either e.xtemally 
or internally. Syphilitic aortitis is usually not a cause : in fact the inflamma- 
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tion of the median coat of the aorta in ssThilis acts as a preventive of such an 
occurrence. Usually an atheromatous plaqne extends into a linear tear and 
presents the beginning of a line of cleavage. All aortae in which this occurs 
have weakened media. The rent occars most frequently in two places: (1) 
the ascending aorta and (2) the isthmus of the aorta. The final rupture of the 
misdirected stream of blood is usually into the pericardium and death then is 
instantaneous. 

The diagnosis is naturally fraught ivitli difficulty — so much so that it is 
seldom made. There is initial severe pain which is usually mistaken for angina. 

The pain may radiate into the amis if the brachial vessels are obliterated, 
or involved in the tear. Pain is usual in the abdomen and legs. In the JIassa- 
chusetts General Ilospital Case Record No. 27292 (New England J. 3Ied. 225 : 
No. 8, July 17, 1941) the presenting symptom was pain in the leg, with absence 
of pulsation in the femoral artery and the limb cold and vivid. Life however, 
may be maintained for months — in Graybeil and Sprague’s case (Am. Heart 
J. 21 : No. 4, April, 1941) for a year. In such cases two aortae are produced. 
Other symptoms are dyspnea, loss of weight, great fatigue and distress, hema- 
turia, cardiac murmurs, etc. Local symptoms, pulmonary hemorrhage, cold, 
blue, flaccid limbs with no evidence of limb circulation, and continuous chest 
pain depend on where the aneurysm dis.secls (o. A bizarre set of findings 
occurs when the dissection invades various intercostal and lumbar branches 
interfering with the circulation of the cord— transient, temporary or perma- 
nent paralysis of muscle croups of the legs. 

(Beffrenefi: jrcOeaclij’: J. A. if. A. lOS: H590. 1937. OlcnJy, CaUleman and WJiIte: 
Am. Heart J. 13: 129, 1D37. WUlius and Craig: Cardiac Oanies, p. 25Q. Hadley: Pii'ect 
Ing Aneurj'am of the Aorta, Med. Rec. IW: No. 1, .tuty 2, 1911.) 

Atheroma of the Aorta or Arteriosclerosis of the Aorta. — While part of 
the generalized process all over the body atheroma is quite likely to show first 
in the aorta, and indeed as Aschoff says, it is n process from which no individ- 
xial escapes. To quote further from Aschoff (Lectures on Pathology, Paul B. 
Hoebor, New York, 1924, pp. 131-153) : 

“We must differentiate (in the structure of the aorta) an ascending period, 
a summit, and a descending period. The first is characterized by an equal in- 
crease in all the tissue elements of the vessel wall. In the second the artery 
retains its form more or less. In the third there commences the progrcs.sivc 
dilatation of the ve.sscl which increases with age. The ascending period in 
the life of the vessel ends svith the thirty-third year : the summit from then to 
the forty-fihh year: which marks the commencement of the descending period. 
The vessel becomes overstretched not only in the transverse, but in the longi- 
tudinal diameter as well, and so arises the characteristic widenings and tor- 
tuosities of the vessel. ... In old age there is a marked decrease in elasticitj'. 
AVliile the isolated aorta of a thirty-year-old adult can Iw stretched several 
eentimeters it is impossible to do this with the aorta of an individual in his 
sixth or seventh decade.” 

Tlie histologic changes which occur are progrcs.sive and occur mostly in 
the intima. They con be seen in the earliest stage around the openings of the 
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intercostal arteries as slightly elevated, flattened, yellowish streaks. Later 
they are found in many places in the intimal surface of the vessel. They rep- 
resent a fatty or cholesterin infiltration, and in the course of time they present 
the appearance of a number of hillocks, ^ving the inside coat of the artery 
a distinctly uneven surface. The media is seldom much affected, but these 
intimal infiltrations reduce the elasticity of the artery's wall. In the course 
of time they become calcified and the surface is broken giving the character- 
istic appearance of the ulcerated atheromatous aorta. 

The process rather tends to select the arch, transverse and descending 
aorta in contrast with syphilis which tends to localize in the ascending aorta, 
hut these distinctions are not rigid. 

This aortic atheroma causes a quite definite and recognizable clinical syn- 
drome. It is curious that in modem textbooks on medicine — Osier, Cecil, 
jVIusser — the condition is hardly mentioned. Jleakins alone gives it consider- 
ation. Essentially the syndrome is a mild form of congestive failure, or rather 
a limitation of the exertion capacity of the circulation. Yon need no instru- 
ments of circulatory capacity to measure it — the individual reduces his golf 
game from eighteen to fifteen holes: then to twelve, then to nine. He no 
longer ever takes the stairs two at a time. He requires an hour and a quarter 
to walk his four miles, and prefers to do two and a half miles in one hour. 

It may go further than that, and while it is, of course, true that the coro- 
nary vessels, the myocardium itself and the renal glomeruli are affected, I 
have seen the syndrome develop when I believe I could incriminate the aortic 
changes almost alone. One of the foremost clinical cardiologists of this coun- 
try developed complete conge-stive failure, died of it, and practically nothing 
else but his aorta was involved. During his illness he said twice that he felt 
his aorta change its bed as it elongated. 

The physical and x-ray signs are few and may be difficult to demonstrate. 
There is mild hypertrophy. ']^ere may be episodes of left ventricular failure 
ivith acute pulmonary edema. A systolic murmur developing after the age 
of fifty is practically pathognomonic. In a life insurance examination, for 
instance, where previotts examination within three to five years had revealed 
no murmur, the discovery of a systolic murmur indicates atheroma. The mur- 
mur may be at the apex, indicating either that the mitral valves are somewhat 
calcified or that the murmur in the arch and descending aorta is transmitted, 
or it may be high iip over the sternum. Loud second aortic sounds are of 
almost equal significance. The x-ray may show calcified plaques or a tortuous 
coiled aorta. (Daun: The Uncoiled Aorta. I. The Normal Aorta, Am. J, 
Roentgenol. 23: No. 4, April, 1930; 11. The Pathologic Aorta, Am. d. Roent- 
genol. 24: No. 2, Aug., 1930.) 

Syphilis of the aorta is always due to acquired syphilis. In a series of 
cases of congenital heart disease studied clinically and post mortem with this 
particular question in mind, there was no eridence of any such association. 
In a study of cases of congenital syphilis (see papers by Prevatali, Nicholson 
and lloon- Adams: by Givan: and ^ McCulloch, all printed in the same num- 
ber of the Am. Heart J. 6; No. 1, Oct, 1930. Symposium on cardiovascular 
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syphilis) there was no evidence of heart disease, aortic infiltration, widenins: 
of the aortic arch by x-raj', etc. 

Aortitis was found in 0.85 per cent of 5,70fi men over forty years of age. 
who wore previously eonsidere<l healthy (policemen and firemen), and of this 
group about 10 per cent had serologic sign.s of .syphilis. (In about 50 per cent 
no ^Vassermann tc.st was made.) In 300 autopsies "Waite found syphilitic 
aortitis in 33 (1C of whom had anenrysm). This is a very high record of 
incidence. The autopsies wore done at El Paso, Texas, and while no social 
statistics are gi\'en, the paper mentions two Mexicans. In rural America the 
incidence is almost negligible, and in tir})an America, in the better economic 
brackets class, the incidence can hardly lie more than a fifth of 1 per cent. 
(Although Goodridge, in the third eilition of Cecil’s Textbook of Medicine, 
state.s that “4 to 7 per cent of all patients who come to autopsy in general 
hospitals show syphilitic aortitis.”) 

The pathologic changes in the wall of the aorta represent a progrcs.sive 
development, which is sometimes rapid and sornetimes slow. The fundamental 
le.sion is an obliterating endarteritis of (he vasovasonini. There is a rotind 
cell infiltration around the ves.sels, many of which are obliterated. Following 
this there are changes in all the coats of the artery, but particularly in the 
media, with a loss of elastic fibers and replacement by fibrous tissue. In its 
terminal stage it is essentially a mcso-arfcrills. 

Grossly the first changes are seen as gray, whentlike patches on the sur* 
face of the aorta often around the mouths of the coronarj’ arteries though 
there is no disposition for the process to in%-ade these arteries to any depth. 
Later these patches become tougher, more extensive and intermingled with 
pitted scarred areas. The a.scondlng aorta is p.irtlciilarly likely to be the seat 
selected for these changes. The los.s of elasliclly leads to a general dilatation 
of the affected aorta. If the proees.s goes downward, it involves the aortic 
cusps lending to aortic regurgitation, and abos'c the valves the weakening of 
the arterial wall may resiilt in aneurysm. Whether coronary disease is a 
complication in the sense that it produce.s t^-pical anginal attacks is a moot 
point. Syphilitic aortitis produces substemal pain, but it is not typically 
anginal. In Heid’s series there was involvement of the months of tlie coronary 
arteries in 12 per cent, but none prodiiccfl anginal attacks. 

The diagnosis of sj-plnlitle aortitis in its late stages and even its medium 
late stages, even when uncomplicatwl, has a high percentage of bucccs.s. On 
the basis of symptoms and physical signs alone, it is not diflleult, and when the 
.services of the s-ray and specific serologic tests arc enlisted, the chances of 
dingnosi-s are correspondingly improved. fJyspnen Is the most frequent symp- 
tom (87 per cent), with paroxysmal and iioctunml forms of dj-spnea csjwcially 
prominent. The onset is abrupt, the attack lasts about fifteen minutes, during 
the interval the p.stient is quite comfortable; the attacks come on several times 
a day or night. Cough occurs in 40 per cent of eases. I’ain occurs in 39 per 
cent of cases: it is usually substemal, at about the level of the third rib, but 
this is not absolute; the p.s'ni may be am where. It tends to l»e contlmimis 
for days at a time. It may he eallctl indigestion. ircaAafJt is a frequent 
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symptom, when brought out by questioning. When symptoms begin in a 
patient with aortitis, the general health breaks quite siiddeiily and the patient 
becomes tired and sick. 

The physical signs are, first, the appearance of a breakdown in health, 
pallor, emaciation and lo.ss of muscle tone, indispo.sition to activity, a fright- 
ened or discouraged countenance. The dilated arch can be made out by per- 
cussion, especially on the right side, Avith dullness in the second and third costal 
interspaces. The second sound has been described as particularly character- 
istic; it changes in both loudness and quality, being called the labourla sound, 
likened to a distant Indian drum. In spite of the vivid descriptions of this 
sound it cannot always be distinguished from the second sounds in hyper- 
tension and atheroma of the aorta. But it was found in 5 per cent of 200 
syphilitic patients under fifty years of age, and only once in 500 normal con- 
trols of the same age, so that if hypertension and atheroma can be ruled out 
it is a valuable sign. 

But from a clinical standpoint the hope of therapy lies in very early diag- 
nosis, and here the prospects are not so good, on the basis either of symptoms, 
signs, x-ray or serologic evidence. Boharas, Hollander and Goldsmith (Am. 
J. 11. Sc. 203: No. 1, Jan., 1942) are completely pessimistic, sajing, “It is 
impossible at present to make a positive clinical diagnosis of early syphilitic 
aortitis.*’. Danzer (Ann. Int. Jfed. 5: No. J, July, 3931) thinks that a diag- 
nostic triad of early syphilitic aortitis is angina pectoris, a negative carotid 
ainus reflex, and a rapid blood sedimentation rate. (The carotid sinus reflex 
is elicited by pressing the thumb over the carotid artery at the level of the 
thyroid cartilage. At this point the vessel bifurcates "into its internal and 
external branches and a slight bulging of the artery called the carotid simus 
may be felt. The heart rate is counted for 10 seconds, then the sinus is com- 
pressed for ten seconds, and the cardiac frequency is again determined. Simi- 
lar counts are made for the following two 10-second periods. The reflex is 
positive if there is a distinct slowing during the carotid compres-sion. The 
explanation of the negative reaction in sj’pbilitic aortitis, as given by Dauzer, 
is that sj^philitie aortitis is generally unassociated with coronary closure or 
lesions at the carotid sinus unless complicated by atherosclerosis. Since such 
lesions are required to gi%’e a positive reaction, its absence in aortic syphilis may 
be understood.) The application of tliis triad has not inspired confidence in 
the diagnosis of early sj'philitic aortitis in my hands. 

Aneurysm of the Aorta. — Boyd (Am. J. 31. Se. 168; No. 5, Nor., 1924) col- 
lected the following statistical data in 4,000 reported cases of aneurysm of the 
thoracic aorta: - ■ 

Sex — Female— ^06. Mate — 0,-l03. 

Age — Females greatest iocidence 46 50. 

Males— 36-45. 

Etiolog}- — Syptiilis proved 93 per cent. 

Location of lesion: 

Aseending aorta 1,675. 

Arch 1,116 

Hescending 60& 

Tlioracic 156. 

(lower descenduigaorta} 
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SYitpTOMS. — Pain first complaint, 29 per cent. Dyspnea first complaint, 
31 per cent. Cough first complaint 19 per cent. Loss of weight chief com- 
plaint 1.9 per cent. Tumor, djsphonia, dj’sphagia, palpitation, fever, pulsa- 
tion, ocular phenomena, recurrent laryngeal nerve involvement all of lesser 
percentage. 

iKCORREcr Dugn’osis— 130 cases.— Rhenmatism 32; tuberculosis 22; arthri- 
li.s 22; chronic bronchitis 14; failing heart 10; mediastinal neoplasm 10; endo- 
carditis 4 ; angina pectoris 4. 

Rupture — 52 per cent die o£ mplnre. Into pericardium 31 per cent; left 
pleura 14 per cent; esophagus 9.4 per cent; right pleura 7.4 per cent; bronchus 
7.1 per cent ; trachea 6.2 per cent ; externally 5.1 per cent. 

Since the advent of the x-ray which can mahe the diagnosis of aneurysm 
so early and so often, and since the great decline in the incidence of late 
visceral syphilis (a decline almost entirely doe to the efficiency of the treat- 
ment of syphilis by men in private practice, with which public health had 
nothing to do) one of the great pleasures of clinical life has been taken away 
from u-s — the keen satisfaction of making the diagnosis of aneurysm on phys- 
ical examination alone. 

The basis of this intellectual pleasnre is the many structures an aneuiysm 
may come in contact with, and the versatile nature of the pressure s^miptoms 
rcs^ting. 

Broadbent made the useful classification of aneurysms of signs and those 
of symptoms. In the ascending aorta the signs predominate; in the arch and 
descending aorta the symptoms. 

Little need be added to the list of symptoms given in Boyd’s table. 
The coug% is brassy, loud and ringing, due to pressure on the trachea; some- 
times it is like the gobble of a goose and is called “goose cough.” Among 
the respiratory symptoms a prominent one is asthma which may be due to 
compression of the trachea or of a bronchus in which cases the signs of nstluna 
are unilateral. Dysphagia is a very striking symptom, present prominently 
in 14 of Sanford's 71 cases (Ann. Int. Med. 4: No. 11, May, 1931). 

PiiYSiCAi, Sicxs. — Inspection is the great art in the physical diagnosis of 
suspected aneurj’sra. The examiner will look across the chest, agaimst the light, 
with his eyes on a level with the chest walL 'With the patient in every position, 
the cramiuer loofai foe general or local pulsation.'? along the stcnium, ribs, cla- 
vicular spaces, and along the back. Pressure edema of the face, or one arm, or 
both arms, or the chest should be looked for. 

Inequalifij of the puptls may be due to preijsurc on the synipathetics, or 
low blood pressure in one carotid will dilate the pupil on that side. Some- 
times it may represent a syphilitic iritis. Flushing of the face and ear on one 
side, increased temperature and unilateral sweating may occur. Abnormal 
pupils occurred in 13 of Sanford’s 71 cases. 

If hoarseness is present, an inspection of the larynx for Mnilateral left 
vocal cord paralysis should be made. It occurs in aneurysms of the arch which 
stretch or compress the recurrent laryngeal nerve. 

The apex beat of the heart is seldom much displace*!. 
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Palpation confirms inspection as to the expansile heaving tumor. A thrill 
is but rarely felt, but there may be a diastolic shock. The pulses ivere unequal 
in 9 out of Sanford’s 71 cases. The inequality may consist of simple delay, 
difference in strength, or absence on one side. Naturally aneurysms involving 
the mouth of the common carotid or of the innominate artery produce this 
phenomenon. Inequality in blood pressure is even more suggestive. Blood 
pressure in general is little disturbed in aneurysm. 

The tracheal tug of Oliver mas described (Lancet, 1878) thus: *'PIace the 
patient in the erect position, and direct him to close his mouth, elevate his 
chin to the greatest extent, then grasp the cricoid cartilage betvreen finger and 
thumb and use gentle upward pressure on it, when if dilatation or aneurysm 
exist, the pulsation of the aorta will be distiactly felt.” The sign was noted 
in 12 of Sanford’s 71 cases, and he considers it of not much help in diagnosis. 
To obtain results, however, the technique must be faitbfnlly carried out, 

Percussion shows dullness or relative dullness over the ascending or tho- 
racic aorta, depending upon the extent to which the aneurysmal tiunor comes 
to the surface. It is, therefore, not dependable if negative. Aneurysms of 
large size may be puzzlingly silent. 

Percussion of the lungs, however, may make out dullness of atelectasis 
when one primary bronchus is obliterated. 

AuscuZtofion may bring out murmars of any kind, mostly systolic and the 
ringing second aortic sound as described under syphilitic aortitis, or it may 
be entirely negative. Auscultation of the lungs may be more suggestive than 
auscultation of the heart and vessels, if compression of a bronchus has re- 
sulted in asthma or atelectasis. 

Rupture of an aneurysm of the aorte into the superior vena cava gives 
quite a definite and pathognomonic syndcouic, con-sisting of sudden edema and 
cyanosis of the face, neck, and arms. In the cases I have seen the cyanosis 
stopped abruptly at the rib borders. Mayers (Rupture of an Aortic Aneurysm 
into the Superior Vena Cava, J. A.M. A. 83: No. 3, July 19, 1924) has aptly 
likened the shadow of the cyanosis to a short cape over the shoulders: in his 
case it stopped at the third rib. There is a turgescence of veins emptying into 
the vena cava if these can be seen through the edema. Moist rales are heard 
all over the lung area, and a continuous murmur over the upper part of the 
chest. Shock is usually pronounced so that the rapidity of the pulse pre- 
cludes timing the murmur. Death usually occurs w’ithin forty-eight hours 
after onset, though Anderson’s patient lived five days (J. A. M. A. 81: 
No. 22, Dec. 19, 1923), and mil and Earle’s patient (J. A.M. A. 76: No. 25, 
June 18, 1921) lived five weeks. The largest series of cases reported was by 
Pepper and Griffith (Tr. A. Am. Physicians 5: 45, 1890) who analyzed 43 cases, 
but the condition cannot be so very rare: on my service at the Kansas City 
General Hospital I saw four cases in ten years (two in one month), and in the 
old von Neusser clinic in nenna ft was regarded almost as a commonplace, 
Professor von Neusser delighting to exhibit an example from time to time. 
He mentions it in his little book Dyspnoea and Cyanosis. 
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Rupture of aortic aneuiysm into the pulmonary artery occurs usually in 
a sacculated aneurysm involving one of the sinuses of Valsalva. The symp- 
toms are sudden, abrupt onset, with pain, cough, and soon edema of the lower 
extremities. There is a superficial and peculiarly intense systolic thrill ac- 
companied by a harsh blowing systolic murmur over the second and third 
intercostal .spaces. The aneurysm is usually so small as to show no shadow 
on the x-ray. About sixty eases are on record. (Sec Scott; J. xV. M. A. 82. 
No. 17, Jlay 3, 1924; AVhitc, Chamberlain and Kelson; Ann. Int. Jled. 15: No. 
3, Sept., 1941, full bibliography with this article.) Death is likely to follow 
shortly after onset, hut "White's patient lived twentj’-one months. 

Rupture of an aortic aneurysm into the right ventricle, not resulting in 
immediate death, has been reported a few times. It is not so much a rupture 
as an extension or dissection of an aneurysm behind the right posterior cusp 
of the aortic valve into the ventricle. The sjTuptoms are not sufllciontly defi- 
nite to be called a syndrome, but an increa.se in substcrnal pain over that 
previously noted, with accelerated dyspnea, amounting to orthopnea in a brief 
space, with signs of cor pulmonale, are suggestive. (See Harris and Schatten- 
bei^; Ann. Int. Jled. 20: No. 6, June, 1944.) 

Aneurysm of the abdominal aorta occurs most often ju.st hclow the dia- 
phragm. It presents baclnvard about as often ns forward. When presenting 
backward it produces a tumor which may erode the vertebrae, eau-sing nerve 
pres.surc symptoms of numbness and tingling in the legs, finally paraplegia. 
When it presents in front tlicrc Is pulsation, thrill, murmur, and a palpable 
tumor. Epigastric pulsation of a forceful nature is so common in thin or 
neurotic persons that Osier’s emphatic waniing should be remembered by the 
cUnittinnj 

“No pulsation, however forceful, no tbrill. however intense, no murmur, 
-however loud, justifies the diagnosis of abdominal aneurysm unless there is a 
definite tumor which can be graspeil and which has an c.tpansile pulsation.” 

-■ Aneurysm of other arteries than the aorta include (roughly in order of 
frequency) the innoniinaie arterj’, llic popliteal artery, the enrofid artery, the 
artery, the splenic arterj', and the axillary artery. These (with the 
exception of the splenic artery which is never diagnosed ante-mortem) can 
be rccognircd by the local expansile pulsation. The common iliac, posterior 
tibial, cerebral, temporal, ophthalmic subscapular, and brachial arc less com- 
monly involved. 

Syphilis and aneurysm of the pulmonary artery arc \ery rare. Peck (Peck, 

S. 31.: Arch. Path. & Lab. 31cd. 4: 3G3, Sept., 1927) collected twelve cases. 

Arteriovenous aneurysm is usually the result of trauma, most often a 
bullet wound, which produces a fistula between an artery and a vein. The 
commonest site of occurrence is between the femoral vessels below Poupart’s 
ligament. Second in frequency is aWeriovenons aneurysm of the vessels of 
the neck. The diagnosis is made on the basis of the history and physical 
higns—(l) edema and enlargement of the vcims a.s the blood under arterial 
pres-surc flows into them; the leg may become longer, and hair growth may 
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increase; (2) thrill at the site of the aneurysm and along the course of the 
4'essels involved; (3) loud continuous murmur udfh systolic accentuation. 

Mycotic aneurysm is the name given to those \vhich are due to bacterial 
infection (not sj’philitic). An infected embolus with or without endocarditis 
is the usual form. The extravsiscular origin of an infected lymph node lying 
over an artery is rare. 3»Iycotie aneurysms affect the aorta, the intracranial 
.arteries, the pulmonary, the mesenteric, the tibiaJ, or any peripheral artery. 
In the peripheral arteries the symptoms and signs are pain, redness, local 
swelling, and expansile pulsation. They maj'- be mistaken for phlebitis. Mes- 
enteric involvement may be suspected when symptoms of mesenteric throm- 
bosis occurs in the course of a subacute bacterial endocarditis. In the aorta 
or pulmonary artery the diagnosis can never be made positively. (See Richey 
and MacLaehlan; Arch. Int. Med. 29: No. 1, Jan., 1922; and Reifenstehi:. Gon- 
ococcal and Pneumococcal Aneniysros, Am. J. 31. Sc. 368: No. 3, Sept, 1924.) 



Chapter 9 

EXAMINATION OF THE CHEST~THE RESPIRATORY SYSTEM 

1. Peculiarities, anatomic and pathologic, as they affect the incidence of 
diseases and physical diagnosis of the respiratorj’ s;j-stem. 

2. Eoutine plan for physical examination of the respiratory system. 

3. Scheme for interpretation of physical signs of respiratory disease by 
local areas. 

4. Relative frequency of respiratory diseases. 

5. Diseases of the respiratory system ; 

A. General. 

B. Diseases of the bronchi. 

G. Diseases of the lungs. 

D. Diseases of the mediastinum. 

E. Diseases of the diaphragm. 

F. Diseases of the pleura. 

DISEASES OF TUB RESPIRATORY SYSTEM 

I. PEOULURITIES, ANATOMIC AND PATHOLOGIC. AS THEY 
AFFECT THE PHYSICAL EXAMINATION OP THE 
RESPIRATORY SYSTEM 

The respiratory system consists of the nose, pharynx, larynx, trachea, 
bronchi, lungs, pleura, mediastinnm, and diaphragm. The diagnosis of the 
diseases of the nose, pharynx, and larjmx arc taken up in another section of 
this book. 

The diseases to nhich these structures arc liable are, naturally, by the 
nature of their position and constant contact with the respiration of the air, 
infections; also to such affections as ore induced by dust in the atmosphere, 
foreign bodies which may be inspired, plant pollens, animal dander, etc., 
which cause allergj’ ; by the nature of the pulmonary circulation the lungs are 
particularly liable to embolism, including septic and neoplastic crabolisia and 
hence secondary growth of lung abscesses and neoplasms. The condition of 
the circulation also affects the lungs when congestive failure siipervene.s, be- 
cause chronic passive congestion and hydrothorax arc evidences of this. 

n. ROUTINE PHYSICAL EXAMINATION OF THE 
RESPIRATOBy SYSTEM 

1. Temperature. — First and most important of all, the entire respiratory 
sj-stem is extremely liable to bring on fever when disturbed, as opposed to the 
shiggislincss of the gall bladder, the kidney, and the muscles in this respect. 

39 « 
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2. Inspection. — ^It is not easy to classify a patient as being “respiratory” 
by general inspection as it is to suspect him of being “cardiac,” “cancerous,” 
“caebeette,” or “anemic.” The hyperpuea of pneumonia and the expiratorj' 
difficulty of asthma are exceptions. The catch of pleurisy is another. The 
difficult breathing of emphysema and pneumonoconiosis is observable across a 
•ward when the conditions are advanced but not in the early stages. But tuber- 
culosis, neoplasm, and circulatory changes do not reveal themselves positively 
until emaciation and caehe.via make their adi'ent. 

Local inspection should be directed toward: 

1. Respirator}’ rate. 

2. Nature ’of respiratory difficulty, if any, i.e., inspirator}’ or expirator}'. 

3. Asynchrony of movement of the two sides of the chest. 

4. Permanent retraction and asi-mraetr}' of one side of the chest. 

5. Intercostal bulging. 

6. Determination of muscular atrophy. 

7. Clubbing of fingers. 

The respiratory rate is the only one of these which is of any significance 
in my experience. Physical diagnosticians like to dwell on asynchrony, inter- 
costal bulging, Litten’s sign, etc., but they contribute little of real value to 
any diagnosis. 

By standing above a patient and looking down over the naked chest, small 
local changes in the muscles can be seen. These ore said to be sites of under- 
lying lung disease. Dr. F. 51. Pottenger developed in himself an uncanny skill 
in the detection of lung disease by developing this idea. It was a delight to 
watch him do it, but no one was ever able to approach him in accuracy of 
conclusions from this method. 

3. Palpation. — ^At the apices in front, over the pectorales, in the axillae, 
over the apices behind, dorni the back of the thorax. 

Vocal Fremitus . — ^Wheu the hand is placed on the chest over a lung area 
and the patient is asked to say — ^“one, two, three,” or “ninety-nine,” the 
vibrations of the vocal cords are transmitted to the examining'finger. This is 
railed rooal iremitus, or isct?]e Ireiaiins. It is increased in CDnsolidaiion — 
pneumonia, tuberculosis — and decreased or absent when there is fluid in the 
pleural cavity, pneumothorax, atclecta^ or large lung abscess. 

It is normally increased over the apices and the right side. The further 
the hand is from the larynx, the greater the diminution of vibration. 

A very delicate method of eliciting it is to use an Erlenmeyer flask and 
put the mouth on the chest and the hand over the bottom of the flask. 

Vocal fremitus is one of the most valuable of physical signs in diseases of 
the lungs and should never be omitted from the routine examination. A sign 
is valuable not only for its reliability but also for the ease with which it can 
be recognized. Vocal fremitus is both reliable and readily learned. A student 
will plug a«-ay at percussion for years and make no progress, bat anyone can 
detect differences in fremitus the first time it is tried. 
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4. Percussion. — Same areas as for palpation. 

In health vesicular resoiianee wll be elicited over the entire chest from a 
point a fingerbrcadlh above the inner end of the clavicle (the apices of the 
lunp) down the right side to about the fourth rib or interspace, when the dull- 
ness due to the underlying liver begins: complete flatness where the lung 
border ends occurs at about the siath rib in the midclavicular line, at about 
the eighth to ninth rib in the midaxilla, and the ninth to tenth rib in the 
scapular line in the back. The border of resonance, in other words, runs from 
the sixth rib in front downward towanl the back and as the ribs run obliquely 
in an opposite direction it meets lower and lower ribs as it moves toward the 
spine. 

On the left .side the note is topographically the same except for the inter- 
position of the heart dullness. Relative heart dullne.ss begins at the third rib, 
covers the .sternum from there down and infringes slightly to the right .sternal 
border. Absolute heart dullness Is reprc-senfed by an irregular tongue-shaped 
strip from about the fourth rib down, merging into absolute liver dullness. 

From the sixth rib dowm on the left side tympany is the normal note 
(Trauhe’s semilunar space). 

In the axilla, or hack of the left side from the eighth to the eleventh rib. 
is somctime.s encountered splenic dullness, but it is relative and not always 
present. 

The physiologic dullne.ss of the right apex is mentioned by most textbook 
writers since Qerbord (183f>) who wanied that a slightly more resonant note 
on the left side “does not iiidicate induration of the right lung.” Rut graphic 
methods of sound recording have shown that this difference is not actual and 
for all practical purpo.ses wc can regard the two supra- and infrnclavioular 
spaces ns equally monant. (Duck: Physiologic I?ullnes.s of the Right Apex, 
Kew England J. ifed. 210 : Xo. 16, Oct. 20. 1038.) 

Ifnny signs repeatedly described in textbooks are w-orlhlcs.s cither bc- 
eause they are too difilcult to elicit accurately or tell nothing onj-wny. Per- 
cus-sion signs of this character are, in my opinion, skodaic resonance, KrCnig’s 
isthmus, Grocco’s triangle, Wintrich's, Bienner’s, and Friedreich’s change of 
note, cracked pot sound. 

yiyolonic Irrilahilily . — In many thin persons, a forcible single percussion 
stroke over the peetoralLs muscle will c.ausc a muscular wheal to rise. It 
remains often several minutes. Sometimes a peristaltic wave moves from this 
point across the muscle to its insertion. The phenomenon is particularly 
liable to occur in tuberculosis patients, but is not exelusivc to them. "What it 
may mean other than general weakness or a rough suggestion of tuberculosis, 

I do not know. 

5. Auscultation. — 

“III auscultating the chest lie'surc that the patient is comfortable, and that 
bis muscles are relaxwl. Tense muscles arc apt to e.aHse muscle sounds. Have 
him brcatlie in and out with liis mouth open, slightly more deeply than usual, 
with a moderately quick intake and output, in a .sort of gasping way, but inUi 
no increase in the ri-spiratorj- rate, and alw.iys with the same intensity. The 
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rate should be slow enough for you to be able to shift your stethoscope comfort- 
ably and unhurriedly in time to cateh the next breath. Although the inspiration 
mi;st be slightly forced, the expiration must not be. In expiration the chest is 
sijnply allowed to collapse passively without any muscular effort whate^'cr. Fur- 
thermore, expiration must follow' inspiration immediately. Some patients have 
an annoying habit of holding the breath for a perceptible interval after inspira- 
tion. This is not only distracting, but makes it difficult to estimate the expira- 
torj’ sound correctly. Be sure that no extraneous sound is produced in the 
mouth or throat by air vibrating against tense or too closely held lips, against 
the teeth, the tongue, or the soft palate. Have the patient clear his throat and 
do all his swallowing before von .start. It is very annoying to have the patient 
.swallow saliva during auscultation. I'ery often it makes a sound like rilfes. 
Some patients, either through stupidity or through innate contrariness, never 
can learn to breathe the wa.v yon want. Sometimes the.v hare stiff, musc!e-)x>und 
chests. Verj' often they are trj-ing too hard to help you. They feel that they 
have to do something, and hold their liodies too stiffly erect, breathe too harshly, 
shrug their shoulders, or make noises in their mouths and throats They cannot 
grasp the fact that you Avant nothing but passivitv. and they ^viU ahvays try 
to improve on it. Yon .simply will have to make the best of it.” (Kraetzer: 
Procedure in Examination of the Lungs. Oxford University Press, 1930.) 

The examiner will Avish to control the patient’s breathing; i e., make him 
breathe in or breathe out, or respire rhythmically. To do this by spoken com- 
mand spoils auscultation. To aA'old the confusion made by soiuuls of the voice, 
the method of Bethea is useful; “I place the chest piece of the stethoscope” 
on the chest and ’‘ask the patient to lot me direct his breathing by the moA'e- 
ments of my free hand. The rate of movement, and the depth by the extent 
to Avhich the hand is raised and loAvered.” (J. Am. Therapeutic Soc., 1932.) 

I. Breath Sounds — at the same areas as for palpation and percussion listen 
for; 


The sounds heard over the normal healihg respiratory organs arc 
A'esieular breathing heard over lung ti.s.sA>e (e.g., the right chest from 
claA'icle to sixth rib) and tiacheal or bronchial breathing, heard oA'er the 
suprasternal notch. 

Vesicidur breathing is the result of the inspired air passing over the 
vocal cords, modified by its passage down the trachea, bronchi, bronchioles, 
and into the alveoli. It is a soft sighing, Avith the inspiration much longer 
than the expiration. It should be listened for in a quiet room Avith only 
one stethoscope on the patient’s chest. 

“One hears during inspiration and expiration, a soft murmur, but 
extremely distinct, Aihich indicates the penefratran of the air into the 
pulmonary tissue and its expulsation.” (Laennec.) ■ 

“As stated by Skoda, the average pitch of the A-csicular inspiration 
may be represented by the consonant v or b, irhispored. The pitch of the 
expiratory sound, according to Skoda, is a soUnd falling hetAveen the Avhi.s- 
pered consonants / and h.” (Flint; Physical Exploration of the Chest, 
1866.) • 

Bronchial breathing is louder, and higher pitched than vesicular breath- 
ing, and expiration is as long and loud as inspiration. 

Between pure vesicular and pure broncliial breathing every shade of 
bronchovesicular breathing can be heard; on the normal chest, howcA-er, 
bronchovesicular breathing is heard only at the apex of the right lung, above 
the claA'icle and at lung borders Avhcrc the bronchi and thin layers of lung 
are superimposed; e.g., betiveen the border of the sternum and tlie nipple 
in some spots. 
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n. Voice Sounds. — 

Vocal resonance is auscnltation of the spoken voice. Auscultation of 
trc whispered voice is much more valuable in detecting areas of consolida- 
tion. Over normal lung tissue, the spoken voice in a person with a clear 
voice is resonant and singing. The whispered voice is heard over healthy 
lung except perhaps over the right apex. 

III. Sounds beard in disease over the respiratory organs. — 

1. Brfutii Soun'tis. — If the lung alveoli arc filled with exudate as in 
pneumonia, or destroyed as in tuhcrenlosis, the vesicular note is lost and 
only the sound made in the bronriii or trachea, bronchial breathing, is heard 
As different degrees of infiltration occur, different degrees of broncho- 
vesicular respiration are recognized. 

“Elevation in pitch pcrt.aining to inspiration is the character most 
readily recognized.” (Flint, 16C6.) 

If fluid in the pleural cavity or thickening of the plenr.i occurs, all 
breath sounds will be absent or diminished. 

Amphoric breathing is a loud metallic breathing heard over a cavity 
with rigid wall-s. It has been compared to the note heard when blowing 
over the mouth of an empty bottle (amphora). 

Cogwheel breathing is interrupted ins|>iration occurring in early 
tuberculosis and over the lung when pleural adhesions arc present. Some- 
times it indicates merely nervousness or trembling. 

2. Voice Sounds. — 

Bronchophony (or pectoriloquy) of the spoken voice is the distinct 
transmission of audible words, not just sounds, and occurs over dense pul- 
monic consolidations. 

"Egophony resembles pectoriloquy in that it also consists of loud 
resonance of the voice: it is quavering and jerk^r* like the bleating of a 
goat.” (Lacnncc.) This peculiar kind of spoken voice through the stetho- 
scope is heard at the e<lgc of moderate-sized pleural effusions nt the lower 
angle of the scapula. 

Examination of the whispered voice is a much more delicate dwg- 
no.stic procedure than c.xammation of the spoken voice. Naturally it is 
absent over pleural thickening and fluid. It is increased by the smallest 
amounts of lung infiltration. Normally heard distinctly nowhere except 
over the trachea and primary bronchi, in infiltration it may be hoard even 
in the bases over the scapulae. 

“VThen tuberculosis cavities exist, a cavernous voice sometimes has 
a musical tone resembling the sound produced by spc.sking into an empty 
vase. It U then. called aiaphorie/’ (Flint., IfifiC.) 

3. Adventitious Sounds. — 

A. Bales arc adventitious sounds not heard in health. 

(1) iloist rales (due to fluid in the respiratory tree) : 

Crepitant: Fine sharp sounds at the height of inspiiation 
and caused by moisture or exudate in the alveoli. They are 
hcanl mostly in pneumonm. They can be imit.^tcd by the 
sound of salt Ihroivn on the fire, or moistening the thumb 
and forefinger irith saliva and separating them just outside 
the ear. 

A variety of crepitant riles was namc<l “coasonating” 
by Skoda. They are transmiltcil to the car through con- 
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.solidated lung tissue and have a ringing bronchial qnalitv. 
They Hve not as well heard through, the rubber tubes of the 
binaural stethoscope as through the wooden monaural tj'pe. 

Read Laennee's description of the phjrieal signs of 
pneumonia (1826) ; “The crepitous rattle is the pathogno- 
monic sign of the first stage — ^it conveys the motion of verj’ 
small eqnal-rized bubbles. The sound of respiration is still 
heard distinctly. 

“When the inilammation has reached the degree of 
hepatization, we no longer perceive the crepitou.s rattle or 
the respiratorj' sound. Bronchophonism exists — bronchial 
respiration and cough alwa>*s accompany bronchophonism. 
These phj’sical signs of hepatization are always accompanied 
by a dull sound on percussion. 

“Wlien resolution takes place before hepatization has 
supervened, the crepitous rattle becomes dailj' less percep- 
tible while the natural sound of respiration becomes grad- 
ually more distinct and at last alone is heard. When hepati- 
zation has taken place, the resolution is invariably announced 
by the return of crepitous rattle (rhonchus crepitans redux). 
To the crepitous rattle is gradually joined the natural sound 
of respiration which daily becomes more distinct and at last 
exists alone." 

iSnbcrepifanf are coarser and not so loud as crepitant rfiles, 
heard most characteristically in the early infiltration of the 
alveoli in tuberculosis. 

.Vmcous — produced by moistui-e in larger tubes as in cavities 
and in bronchi. 

BubhUng — the coame rales produced by pulmonary edema 
in the trachea — the death rattle. 

(2) Drj* rales— (due to narrowng of the bronchi) ; 

(a) Sibilant and sonorous — ^liissing, creaking and snoring 
sounds, e-vpiratory in time, produced in the finer or 
larger bronchi in asthma and in acute bronchitis; some- 
times in emphysema. 

The diagnosis of rules, unlike heart murmurs, de- 
pends almost entirely on recognition of their character. 
A crepitant rale once heard can never be forgotten. 
There has Jjcen ranch discussion as to the impossibility 
of classifying rales, but I see no objection to the old 
standard description given above. 

Accentuation of rales by cough is a most important 
diagnostic procedure. Ask the patient to breathe out, 
cough, and breathe in. The cough is a forced e.vpiration 
which forces the too moistened alveolar surfaces to- 
gether: 'the following inspiration opens them up, pro- 
ducing the rales. 

“Lawrason Brown said the specialist could be dis- 
tinguished from the general practitioner fay the fact that 
when he examined the lungs he made the patient 
cough." (Waring. Op. cit. 1936.) 

(b) Succimion splash — a splash heard on shaking the pa- 
tient, due to fluid and air together in the pleural cavity. 
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(c) ^refallip tinkling is heard over cavities with rigid Malls, 
eonlainhig finiil, Lnonnee compared it to the sound of 
of a ‘Mrop of tvater which one lets fall info a carafe 
fhroe-<iuar(ers empty." (For another explanation sec 
Barach: Areh Diafr. dan., 1910.) 

''Other illustrations are tinkling of a small hell; 
shaking a pin in a decanter; the ebullition of fluid in a 
glass lotorl or flask," (Flint, 3866.) 

(d) Pleural friction mb is produced M-hen the two surfaces 
of the pleura are inflamed. Hippocrates said the lung 
"sfiucaks like a leather strap." It is heard during both 
inspiration and expiration. 

ni. SCHEMA FOR INTERPRETATION OF LOCALIZED PHYSICAL 
SIGNS IN DISEASES OP THE RESPIRATORY SYSTEM* 

I. Inspection: 

1. Lessened expansion of one side of the chest. Beginning lobar pneimionia. 
Acute fibrinous plcnrifis. Olistruction of main branches from foreign 
body, m\curysm, or carcinoma. Atelectasis of one or more lobes of the 
lung. Ilydrothorax. Plctiri.sy nnth effusion. Pncumothora.x. Empy- 
ema. Pulmonarj' embolism and infarct. 

Retraction and fixation of one side. Chronic pleural thickening. Em* 
pyemn. Actinomycosis. 

2. Localised muscular atrophy — moans a chronic process tisunlly tuberculo- 
sis. Lung abscess. liocalized empyema. 

II. Percussion: 

1. Generalised loss of resonance. Old chronic inflammation of any kind, 
tuberculosis, even loc.snzod, will eventually jirodnec a fairly generalized 
collapse of the lung. Dronchiectnsis. 

2. Localised loss of rc.sonancc, dullness to flatnes-s. Tuberculosis. liobar 
pneumonia. Empyema. Lung obsces.s. Ateloelnsis from bronchial ob- 
struction. Metastasis. Pitlmonaiy embolism. Pleural tumor, endo- 
tlicHoma. (These may be localized anj-where.) Pleural effusion. Ily* 
drothorax (nearly invariably localized at base, usually behind). 

III. Palpation: 

3. I'ocflf fremitus and n-hispered voice incrcawd; 

At one apex or Iwth — tuberculosis or early pneumonia. 

Over one upper half side of chest, with sudden onset of pain, increased 
respiratory rate and fever — pncuniouuu 

Over one upper half side of chest — without pain or dyspnea, with fever, 
with or without cough and expectoration— luhorculosis. 

Over b.iso one side, with paiii, dyspnea, fever — pneumonia. 

Over base one side, Mitliout pain, dyspnea, fever— fibroid phthisis, chronic 
pas.sivc congestion, infarct, fibrosis, earcinoum. 

2. Vocal fremiltts and k hUpered voice di'iniKisAfrf; 

At one ni>c.x— old inlK’rcuIosis with pleural thickening or atelectasis from 
foreign body or bronchiogi nie carriiioraa. 

Over entire one side of chest — hydrothorax, piciiral effusion, empyema, 
pneumothorax, atelectasis from compression of main bronchus from nncii- 
rj'sm, or Hodgkin’s disease. 

^vnh mfknowtpiJenH-nti to Kraclxers JVi»«*ife In ViamtnaK&n e/ Ih* t-uufi, 0»for-J 
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One side of chest localized area front, hack, or axilla base of apex — lung 
abscess, neoplasm. 

One side of chest, base, back, front increases v.c. — pleural effusion, em- 
pyema, hydrothorax. 

Hh Auscultation. 

1. Diminished breath sounds. 

A. Diminished intensity over a considerable part of one side of the chest. 

(1) The area of diminished hreath sounds is resonant. 

(a) The patient is not in pain and is not dyspneic. Apical tuber- 
culosis. Artificial pneumothorax. Cavity. Hemiplegia. Pul- 
monaiy embolism. Metastasis. 

(b) The patient is in pain and is not dyspneic. Intercostal fi- 
brositis. Fibrinous pleurisy. 

(c) The patient is dj*spneic and may or may not be in pain. 

i. Displacement of mediastinum away from side of lesion. 
Pneumothorax, 

ii. Xo displacement of mediastinum — lobar pneumonia, too 
early to produce rales. 

(2) The area of diminished breath sounds is dull. 

(a) The area involved is at the base. 

i. Displacement of mediastinum away from side of lesion. 
Effusion. Empyema. Uydropneumothorax. 

ii. Displacement of mediastiinrm toward side of lesion. Ad- 
hesive pleuti*^'. Cavity. Abscess. Bronchiectasis. Mas- 
sive collapse. 

iii. No displacement of mediastinum. Effusion. Fibrosis. 
Neoplasm. 

(b) The area involved is at the top of the chest. 

Tuberculosis. Upper lobe pneumonia. Neoplasm. 

B. Dimmished breath sounds over a small area. (Apex Base, Interme- 
diate area). 

Tuberculosis. Encapsulated fluid. Thick pleura. Abscess. 

2. Harsh breathing. — Prolonged expiration. Bronehovesietilar breathing. 

A. The area is resonant or partially i-esonant. A pulmonarj' lesion which 
is not superficial, deep enough to have on area of localized emphysema 
around it, between it and the chest wall, Pulmonar)’’ tuberculosis. 
Bronchiectasis. Lung abscess. Bronchopneiunonia. Asthma. 

B. The area is dull. Lobar pneumonia. Pulmonai^’ tuberculosis. Bron- 
chopneumonia. Virus pneumonia. 

3. ^Vhispe^ed voice. — Same significance as vocal fremitus. 

4. Rales. 

In judging rales consider all the data that have gone before — sjmp- 
toms, position of trachea, vocal fermitus, pef-cussion note, type of breath- 
ing, whispered voice. 

Second, determine the type of rale diy or moist (fine, medium, or 
large). 

Third, geographic distribution: 

Rales at the base 

Unilateral — against tuberculosis. 

3ray be lung abscess or unilateral bronchiectasis, perhaps 
from foreign bodv'. 

Bilateral — if at mai^ns, and disappear on deep breathing, 
simply the nmrginal atelectasis of the overfed, sedentary middle- 
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aged; if more nomcrous and do not disappear on deep breathing, 
probably pulmonary edema of chronic passive congestion 

Sonorous and sibilant rales at both bases — bronchitis or 
asthma. In the presence of cough wth Ijlood'Strcahed sputum — 
bronchopneumonia. 

Persistent bilateral Iiasal rales— bronchiectasis. 

Unilateral basal rales nilh pain, rapid rc.spiration.s — lobar 
pneumonia. 

Unilateral basal rales with trachea pulled to affected side and 
elubbing of fingers — lung al>sces.s. 

Unilateral brnsal rales with hcmoptj'sis — pulmonarj’ infarct. 
Jialea at the apex 

Transient, clearing up on cough — bronchitis, medium-sized 
tubes. 

Persistent — tuberculosis. 

Generalized ralfi 

Bronchitis or asthma. Advanced tuberculosi.s, milinTy tuber- 
culosis. 

liiiUa over the hilitm 
Bronchitis. 

Bales of lobar disIriliMfion 

Lonar pneumonia, tulicrculosis or beginning abscess from 
foreign body, 

Billet over intermediate or unctasaifione arena 
May be anything. 


rV. DfOIDENOE OP RESPIRATORY DISEASE 

(5,000 consecutive cases of respiratory disease as collccforl from the rec- 
ords of the Kansas City General Hospital and of the University of Kansas 
Hospitals— 1930.1042.)** 


1. IsrecTio.vsi 
I’n^omonU 
l,obar 

Unilelrnnined 

Tul»ercnlo*is 

Aclioomjeoji« 

Pronchiects^is 

SpirorliCtHJ lafrrtjon — Vincrol'* 
eTfftiv iaf>Klhja*~-^n>Mr) 

I.ung ab<cc*s 

FolloBing pnMimoBi* 

(ioeluiliog cangrrne) 

}<ron«]iitcl 2 Ltk f 

Viocfut'f Jafeetion J 
Foreign 1 >oJf 
K m bo tie 

I’teural iafection 

Acute fibriaoi.ta»lir plcur»«jr 
rirarsl egurion 
Itmpyetna of the |>leui» 


12.0 

14.0 


tUL Th'y wnuVi. nf «■ 


niMII*. ror>t-i 


o TitUte tha a*ur»» for irr»ctl<-« 
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2. Asthma 

Allergic 8.5 

InfectioBs 0.5 

3. Emphysema 

4. Pneumonocoxiosis, etc. 

5. Foreign body jv TRAciiKh. 


0. Circulatory changes, ckbomc passive congf-stion', 
PULMONARY EDEMA, IKPARCT, EMBOUSM, HYDBOTHORAX 
(Only those in which respiratory disease was con- 
sidered as dominating the ptctar&— such as when 
at first pneumonia or tnberenlosis was suspected. 
Terminal pulmonary edema not included.) 

7. Neoplastic diseases: 

Secondary 

(Only those in which respiratory diseases 
dominated the picture.) 

Primary 

Bronchiogenic carcinoma 0.4 

Primary lung carcinoma * 

Endothelioma pleura * 

Hodgkin’s, etc., mediastinum 
Cystic disease of (he lung * 

8. DlAPHRACttATIO BERKIA 


9. Pneumothorax (spontanexius) 
■Too few to make calculation valuable. 


9.0 


8.0 

2.0 

2.0 


0.5 

0.5 

2.0 


V. DISEASES OF THE RESPIRATORY SYSTEM 
A. General 

1. The Common Cold. — Coryza, or the common colrl, is an Indammation of 
the nasal mucosa, the pharynx, the larynx, the tracheal mucosa, and the bron- 
chi — either, any one, or all. It is probably caused by a virus. It presents no 
physical signs other than fever, redness of the pharynx, sputum in its later 
stages, and possibly the signs of bronchitis. The only function the diagnos- 
tician has is of exclusion — to be sure what the patient saj’s is a cold is not 
pneumonia, tonsillitis, diphtheria, pleural effusion, acute rheumatic fever, etc. 

2. Influenza. — I do not know what influenza is. I know what they say it 
is, but that is not the same thing. It is defined as a generalized infection of 
the respiratory mucous membranes, something like the common cold but more 
prostrating and invading the alveoli of the lung as well as the bronchioles. 
During the epidemic of 1917-1919 I saw many thousands of cases of a disease 
that we called influenza. It was undoubtedly a specific disease entity. There 
was a generalized respiratory infection. It came on with great abruptness. 
It developed lobular pneumonia in about 33 per cent of cases. These cases 
were nearly invariably fatal, and were especially characterized by a slate- 
colored cyanosis. It was extremely contagious. Since then during various 
winters there have been epidemics of what is called influenza. The disease 
and the patients no more resemble the patients we saw in 1917*1918 than a 
hangnail resembles generalized careinonia. No one will ever convince mo 
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they were the same disease. All I can say in a treatise on diagnosis is that if 
another epidemic of that disease we had in 1917-1919 comes alonji, you %\iU know 
it right away. 

B. Diseases of the Bronchi 

Acute bronchitis as a separate entity is hardly to be distinguished from 
the common cold. The only physical signs arc sonorous and sibilant rales, and 
these occur only late in severe cases. 

IZec«rr«nt acute bronchitis is usually, in my experience, due to chronic 
na.sal infection. The common cold leaves an immunity. People who keep get- 
ting recurring colds all throiigh the season are usually those who liave a more 
or less silent sinus disease which keeps infecting the bronchial tree. 

Acute laryngolrocheohronchitis of an especial form, with serious swelling 
of the mucosa and submucosa and the formation of a tough, resinous, diphtheria- 
like exudate with the production of dangerous dyspnea, has been several times 
dc.scribed. (See Ilolingcr, Paul: Dis. of Eye, Ear, Nose and Throat, 1941, 1: 
r>8-62; Le Jeune and Bayou; J. A- M. A. 117: 1316, Oct. 18, 1941; Gettings: 
Ann. Otol., Ehin., and Laryng. 41: 422, June, 1932.) No specific organism has 
ever been isolated. It may occur at any age but is common in children. 

Chronic bronchitis is, in my opinion, really bronchicclasis, almost without 
exception. I have seen many hundreds of these eases and only once or twice 
have I ever failed to demonstrate this. The origin is a chronic nasal infection, 
sinus disease, atrophic rhinitis, etc., and the sequence of events is that the 
infective material from the nose continuously infects and reinfects the bron- 
chia! tube which goes through stages of recurrent ocute bronchitis, chronic 
bronchitis, and weakening of the walls of the bronchi with the production 
of bronchiectasis. 

Objection has been made to this idea on the grounds that the cough reflex 
of the larynx interposes an insuperable barrier to the passage of material from 
above downward. But this objection does not take into account the continu- 
ous seeping of septic material down the back of the pharynx nor the relaxation • 
and sucking and snorting that occur during sleep. It is a process that covers 
years. MuIUn and Ryder (Tr. 3Iid-Wcst Sec. Amer. Laryng., Rhin. and Otol. 
Soc., Feb., 1920) have shown experimentally that it is possible to produce 
lesions in the lungs by the inhalation of fluids in the nose. (Clendening: 
Chronic Nasal Infection, Chronic Broncho-atrial Infection and Perennial Bron- 
chial Asthma, Ann. Clin. 3Ied. 3 ; No. 3, Sept., 1924.) 

Bronchiectasis is a very common disease. No statistics give any idea of 
its incidence because it is not reportable; the patients are seldom hospitalized 
on that diagnosis ; it is masked as a form of exitus by arteriosclerosis and other 
degenerative diseases; but mostly because until a practitioner gets his eyes 
open to the clinical picture, it is usually not recognized.* I have known a 


•i;. S. I’ublle llMith reports sire ns < 
100.000 dying of chronic bronchitis; O.Z7f3 
give no conception of the numbers who aull 
diagnosis. 


1 reports sire ns cause Ot death at ages 40 to 41, 0 03 
bronchitis; O.Z7t3 at a«e«_«l»-84 and 3.33 at ages |0-81 
numbers who suller a lifelong ln^slll]lsm and die under 
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sldllful practitioner of internal medicine, himself the victim of the condition 
for years, perfectly incredulous and indignant when the diagnosis was sug- 
gested to him. 

The organisms responsible may he any, but sooner or later in most cases 
the Vincent group makes its appearance. This condition is then called spiro- 
chetal disease of the lung or by amateurs, .syphilis of the lung, becaxi-se it often 
gives a 2 plus 'Wassemjann and responds to arsenical and iodide therapy. 

Bronchiectasis is almo.st always of very slow progression. In the early 
stages the patients complain of catching cold repeatedly and frequently. The 
"cold” very gradually becomes continuous with expectoration and coxigh. 
Temperature is not noticeable unless a carefully continuous chart is made. 
The patients suffer from drafts and cold weather; this symptom becomes in- 
creasingly' annoying to all warm-blooded companions. I have known a patient 
to take an aspirin tablet before setting out on a round of golf with the tem- 
perature at 101® F., so he would perspire. The temperature of the skin is 
lower than that of others. Clubbing of the fingers in some degree and with 
progression is present in 90 per cent of cases. Particularly noticeable is a 
slight cyanosis, or rather, cyanotic pallor of the skin and fingernails. Eighty 
per cent of the patients arc undenveight and maintain their weight with diffi- 
culty, although rapid weight loss is not the rule. The muscles are particularly 
stringy and weak and myototic irritability of the muscles of the chest or the 
biceps is easily elicited. 

Physical signs in the chest in an tmcomplicated case are few. There may 
be some sonorous or sibilant rales or suberepitant rales at periods of exacerba- 
tion but these need to be searched out. Nor does the roentgenogram show 
anything much except some hilar lineation that can easily be explained away. 
Indeed, even at autopsy it is easy to overlook the multiple minute areas of 
bronchial dilatation. Lipiodal injections, in my experience, are not much more 
revelatory than the plain x-ray. Hemoptysis occurs; in the Brompton Hos- 
pital series of 25 autopsies 80 per cent bad hemorrhage, but it is a sign of an 
advanced process. 

The pathologic division of dilatation of the bronchi into saccular, cylin- 
drical, or fusiform is not very helpful. In all cases all of these forms may be 
found. The terminal cases are saccular. The emphasis should be put on 
recognizing the condition early or recognizing there is such an entity, as much 
can be done to make them comfortable with change to a mild climate and 
regular postural drainage and radical nasal surgery. 

The diagnosis rests on the picture of the middle-aged or elderly valetudi- 
narian ^\ho is always hawking, coughing, spitting and complaining of drafts 
and catching colds. 

Bronchiectasis is not always diffuse bnt may involve a single lower lobe. 
If this can be proved by lipiodal injection, I believe lobectomy is indicated, 
radical as that sounds. (See Chapman and "Wiggins : Circumscribed and Iso- 
lated Bronchiectasis, Ann. Int. Med. 14: No. 11, May, 1941.) Upper lobe bron- 
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chiectasis has been described, bnt only as a complication of tuberculosis. (^Rubiii 
and Newman: Upper Lobe Bronchiectasis, Am. J. 31. Sc. 186: No. 5, Nov., 
1933.) 

Complications — Lung alisecss may occur with no other perceptible etiologj' 
than bronchiectasis. (Kinghom and ifeyer: Bronehiecfatie Lung Abscess 
J. A. 51. A. 79: No. 24, Dec 9, 1922.) Ilypertropluc o.steo-arthropathy may 
range from the changes in the terminal phalange which rc.sult in clubbed toes 
and fingers to a generalized crippling involvement of a large part of the skeletal 
.system. 

Differential Diagnosis. — ^The most frequent form of bronehiectasis in the 
early and middle stages, such as I have just described, is seldom correctly 
diagnosed because the profession has not become acutely focused on its exist- 
ence. The stupidest and most brutal mistake made is to put these persons 
do^vn as neurotics or h 5 T)Ochondriacs. 

Syphilis of the long is also a favorite diagnosis in the early and middle 
stages because of the false positive serology the spirochetal infection gives and 
the improvement under arsenical therapy. They may be mistaken for tuber- 
culosis and we have many reports of the number of patients in tuberculosis 
sanatoria who have been there a Jong time and who really hare bronchiectasis 
or lung abscess. 

Fibiinoos bronchitis consists of the formation of a hbrinons membrane, 
and a fibrinous cast of the bronchial tree may be coughed np. The only way the 
diagnosis may be made is by the appearance of this cost. Theories as to why a 
fibrinous mucoid secretion should be formed range from a local metabolic dis- 
turbance of the mucous membrane similar to the mucous membrane of the 
colon which causes mucous casts to a break in the bronchial mucous mem- 
brane allowing highly coagulable mucus to form. There is no specific bac- 
terial etiology: cases must be dhtingui.shed from diphtheritic involvement of 
the trachea and bronchi. The sigas arc of a croupy d>*spnea, inspirntoiy in 
character, cough which i.s very tight, loosening up Mhen the casts are expelled, 
Charcot-Leyden crystals or Curschmanu's spirals in the sputum and eosin- 
ophiles suggesting an association irith bronchial asthma. The duration is from 
a few day.s to a week or more. Becovery occurs in most cases despite the 
alarming appearance of the patient. (See I. Chandler 5Valker: Am. J. JI. Sc. 
159: No. 6, June,lti20.') 

Bronchitis fibrosa obliterans, described by Lange in 1901, although sepa- 
rately dcscrit>ed in most texts, is nothing more than a form of bronchopneu- 
monia. It is characterized by intense cyanosis and dyspnea with areas of 
rfdes on auscultation. The etiology has liccn stated to be inhalation of poison- 
ous fumes and secondary to measles, whooping cough, pneumonia, and the 
aspiration of foreign bodies. At autopsy there are numerous small grayish- 
white nodules .scattered through the lungs which may grossly be mistaken for 
miliary tuberculosis. 

Broncholithiasis. — Spitting up stones during a coughing fit has been 
known since the days of Aristotle. Although sometimes referred to a.s osseous, 
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the concretions are reallj' nothing^ more than ealeium deposits that have been 
laid down in lymph nodes and iaflammatorr spots in the lung and have ulcerated 
into a bronchus and hence made their exit. They may be of nearly any size, 
from a small bead to that of a cherry, may be hard or soft, smooth, rough, or 
mammillated. Jfost of them naturally are associated with cured or quiescent 
tuberculosis. Pritchard (Arch. Int. Med. 32; 259, 1923) found an incidence of 
tAvo eases among 7000 patients at Battle Creek Sanitarium. Lloyd (Am. J. 31. 
Sc. 179 : No. 5, 3Iay, 1930) collected 33 ca-ses from the literature, but it is much 
commoner than this Avould indicate. The troublesome and humiliating cases 
are those in which an adult begins to cough in paroxysms as bad as those of 
whooping cough, frequently recurrent or nearly continuous and finally coughs 
up a stone. Elliott’s case ( J. A. M. A. 79 ; No. 16, Oct. 14, 1922) coughed for a 
month and finally coughed up 60 concretions at daily or tri-daily or weekly 
intervals over a period of more than a year. Complications are notably infre- 
quent and the prognosis is generally good. Such patients have been treated 
for asthma, “recurrent flu” and nearly every imaginable respiratorj' disease. 

Foreign Bodies in the Bronchi. — ^IVith the great improvement in broncho- 
seopic technique and ability to remove foreign bodies, the responsibility of the 
general practitioner, internist, and pediatrician to recognize them early before 
complications, such as lung abscess, have occurred is an increasing obligation. 

It is hardly necessary here to record the large variety of foreign bodies 
which may pass the larjnx. Some of them are indeed mysteries, as much so 
as that of a boa constrictor’s swallowing a pig. 

But, and this should be emphasized, equally mysterious is the ease and 
comfort with which they go past. Indeed, a young child might say with per- 
fect honesty and good faith that the object he was holding in his mouth must 
have dropped on the floor because he did not feel anj’thing slip down his 
throat, and yet on x-ray examination a toy automobile or railroad locomotive is 
found in the throat. 

A professional colleague had a personal experience which is very illumi- 
nating on this point. He Avas walking up and down a room idly and, as he is 
the first to insist, foolishly tapping his teeth Avith an ordinary pin. Suddenly 
he found the pin Avas gone and a thorough search of the floor did not discover 
it. He had the inspiration of haAing a chest x-ray made, and there Avas'the 
pin in the right primary bronchus. He had not felt the slightest sensation as 
a strong inspiration had sucked it out of his fingers and past his glottis. 

Of course, this silent invasion is not a universal experience and with larger 
objects there is usually a well-remembered, CA'en alarming episode of choking, 
gagging, and Avheezing when the entrance is made. But Dr. JleCrae Avrote of 
a case where “there Avas no definite historj' as to Avhen the foreign body, 
which was an atomizer tip, had been aspirated. The patient knoAv nothing 
of it, but on searching his memoiy remembered about eighteen months before, a 
tip had disappeared. This particular patient had been thought to haA’e tuber- 
culosis.” 

Fcav cases long remain silent after the aspiration. The great dh-ersity of 
position of different foreign bodies, however, makes the catalogue of signs 
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difficult. One substance may plug a bronchus, causing atelectasis, and again 
an object may plug a bronchus for a time and later allow air to pass in so that 
x-ray films taken at two different times show a puzzling lack of agreement A 
sharp object may perforate a bronchial wall. Commonest of ail perhaps i.s to 
set up an irritation which causes severe paroxysms of coughing, wheezing and 
dyspnea. Dr. Chevalier Jackson (Am. J 3L Sc 15G N'o. 5, Xov., 2918) de- 
serihed the “asthmatoid wheeze” as somewhat .similar to the wheezing heard 
when the ear is placed to the open mouth of an asthmatic patient, but drier 
and less associated with the sound of rales than is the asthma case. It is 
elicited by placing the ear in front of the patient’s mouth, and it occurs during 
expiration. It is more likely to be produced by angular bodies, such as a bone, 
nut shell, grain of corn, than by a body uittch occludes a bronchus. It occurs 
in about 50 per cent of cases. Another somewhat distinctive sign is that of the 
presence of fine "tissue paper” rales beard with the stethoscope over a 
small area. 

Change of signs and sjTnptoms in a short interval is remarked by all ob- 
servers. It is due undoubtedly to change of po.sltion of the body. This change- 
ability is partly duo to the shifting bronchial movements and secretions "The 
normal bronchial movements arc probably not fully realized by anyone 'vho has 
never looked through a bronchoscope. It is an awe-inspiring sight. Tho bronchi 
arc not rigid like gas pipes. They expand, contract, elongate, shorten; they 
bulge out, hinge in, bend and twist to an astoiiksliing degree." (Jackson: Am. 
J. 31. Sc. 165 ; No. 3. Jfarch, 1923.) 

Sooner or later, if not rcmovetl. a foreign body in a bronchus acts ns a 
sequestrum and sets up a localized area of necrosis or abscess formation. They 
are then often mistaken for tuberculosis. About 10 or 15 per cent of foreign 
bodies cannot be recognized on the x-ray ; usually those in the later stage when 
the secretions or abscess has obscured the offender. 

On physical examination of the chest one may find atelectasis, localized 
dullness and rales, limited expansion, prolonged expiration of bronchial qual- 
ity, wheezing, sonorous and sibilant rfilcs, or silence. (See JlcCrea : Am. J. M. 
Sc. 259; No. 3, Jlar., 1920.) 

Arachidic hronchiUs (Jackson and Spencer: J. A. if. A. 73: C72, 2919) is 
an especially dangerous form of foreign body inhalation due to bits of peanut 
shel/s in fragments, although other nnts produce the same changes. These set 
up an edematous purulent trachco-hronehitis with fulminating onset, high 
fever, severe toxemia and signs of pneumonia. There is a great variety of 
rales, the majority being coarse and bubbling. A bronchus may be plugged 
by the secretion, and the lobe thus obstructed appears as a drowned lung 

Bronchiogenic Carcinoma. — See p. 424, pulmonary neojilasms. 

Bronchial Asthma. — W. S. 3filler worke<l out the musculature of the bron- 
chioles in detail. It suffices for clinicians to know that they arc invested 'vith 
involuntary muscles Athich can cither constrict or relax their lumlna, and that 
thev arc under the influence of both the vagus, stimulation of which coiilrncts 
them, and sjunpathetic ncires, stimulation of which relaxes them. The muselo.s 
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terminate in the bronchioles and do not extend over the alveoli. These muscles 
are very sensitive to the action of certain substances which we have come to 
call allergens, namely, the pollen of certain plants, the emanations of certain 
animals, foods, dusts, and miscellaneous substances. The action seems to be 
on the muscles themselves, at least as suggested by the experiments of Auer 
and Lewis who found that anaphylactic shock with status asthmaticus could 
be induced after the vagi are sectioned. 

I^Tien this occurs the bronchiolar muscles contract and narrow the lumen 
of the passage, producing a form of respiratory distress called asthma. The 
difliculty is in expiration in most cases, in getting the breath out, althoiigh in- 
spiration is not always free. W. S. Miller thought the bronchiolar muscles 
more active in expiration. The signs are great distress and discomfort, im- 
mobility of the body, varj'ing degrees of cyanosis, pallor and clamminess of 
the skin, and the production of loud wheezing sounds, especially in expiration. 
In severe attacks these can be beard without the stethoscope, in the same 
room, in fact, in the same house with the patient. With the stethoscope they 
are easily identified all over the chest as sonorous and sibilant rales. The chest 
is resonant or possibly hyperresonant to percussion, the pulse is usually sur- 
prisingly good, and the heart sounds, provided they can be heard, are strong 
and clear. 

It is a most mysterious state of the body. The professional allergists, to 
my mind, hare not explained It at all. The best book that was ever written 
on the subject is that of Henry Hyde Salter On Asthma (the second edition, 
printed in 1868). Salter himself had cat asthma: “the cause, the proximity of 
the domestic cat; the symptoms are very similar to those of hay fever; some 
asthma would present itself if I were silting in the chair and the cat sleeping 
on the hearth rag: most of all when they are in the lap purring. The influ- 
ence seems to be stronger in kittens. . . . The effects of this poisoning are con- 
sequent on touch, or puncture. The eyes, lips and cheeks are susceptible of the 
effect of touch, but a puncture of the claw affects equally any part of the sur- 
face of the body. . . . The wound from a claw is always surrounded by a white 
hard elevation or wheal.” 

Salter described hay asthma, horse asthma, rabbit asthma, food asthma. 
“Asthmatics are generally dyspeptics,” he said, and, succeeded in com- 
pletely preventing the fit by forbidding the patients to take meat,” and tbere 
is, “as much asthma in a mouthful of decayed Stilton chee.se as in a whole din- 
ner.” He described all the things that the allergists have been smirkingly 
discovering for thirty years, and there is really more valuable therapeutics in 
his little volume than in the combined literature of the modem golden age of 
biochemistry. He even described the asthmatic physique and identified it on 
the bus and in the street. 

Is asthma always allergic? 

Well, in the first place we know that there are asthmatic states in which 
the caixse is mechanical — pressure on the trachea from aneurysm, mediastinal 
growth or foreign body in the trachea or bronclii — or so-called cardiac asthma 
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in which there is wheezing or severe bronchitis or emphysema which produces 
sonorous and sibilant rales. This group Arill be remembered by the clinician 
but does not enter into the discussion of the question whether all asthma is 
allergic. 

The argument that all asthma is due to allergy foundered on the rock of 
the specificity of skin tests. WTien I was a 3'oang allergist and a leader of the 
robber band, the great enthusiasm, the prime credo was on the fact that any- 
one ■with asthma would .show a specific skin reaction if only you found the 
right allergen. I do not know exactly when this antinomianism began to 
break do^vn: I suppose it was about the time when some rich patients with 
asthma began to appear in the allergists’ ofiices. But break down it did, and 
we now hear that a great many patients with asthma do not show anj- skin 
reaction at all because they are sensitive to so many allergens. This is where 
I leave the fold. There are, I hold, a great many examples of asthma that arc 
not due to allergy either chemical, physical, or any other kind. The largest 
number are due to chronic proliferative infection of the mucosa of the bron- 
chial tubes ■which not only narrow the lumen of the tubes but also render the 
muscles mote sensitive to spasm. The only case.s of bronchial asthma that have 
ever come to autopsy were found to have just this condition. (Huber and 
Koessler: The Pathology of Bronchial Asthma, Arch. Int. 3Ied. 30: \o. 6. 
Dec., 1922, and Craig; Arch. Int. Med. 67; 399, Feh., 3941.) In many of these 
cases there has been long associated nasal pathology: the origin of the chronic 
hyperplasia of mucus is the same as that described above under bronchiectasis. 
For some reason some cases respond to nasal infection, not by pus fonnntion 
in the bronchi, but by a chronic proliferative process of the mucosa. 

Syphilis of the Trachea and Bronchi.— The incidence of this condition has 
not been collected of late j'cars. In 1903 Conner collected 128 cases and Lord 
in 1915 {DUfoses of ihe Bronchi, Lungs and Pltura) found 2 instances in 3.000 
autopsies ’at the Massachusetts General Hospital. Tracheitis of mild degree is 
part of the roseola of syphilis. Late manifestations consist of either ulceration 
of the trachea or a bronchus or a gumma of the chondral element.s. After a 
periofl of substemal sorcncs.s, coughing, wheezing and perhaps hemoptysis, the 
gumma may he absorbed. Or it maj' continue to dcstniction. Fortunately, for 
the .susceptibilities of clinicians, this last eompHcation is rare. One of tbe most 
horrible human spectacles I have ever licen called upon 1b oi«ervc was a man in 
extremis with a complete collapse of his trachea from this cause. 

C. Diseases of tbe Lungs 

TuJjcrcuhsis of the respiratory tract was once so prevalent that it was a 
commonplace to say that cveiy adult had once had some tuberculosis. The mor- 
tality from tuberculosis, Iioweser, has shown a steady domiward trend all over 
the ivorld for seventy-five years, and with it one may assume the incidence of 
infection has declined. In the Dnited States the death rate from pulmonary 
tuberculosis in 3900 was 182 per 100,000; in 1935 it was 50 per 300,000. Xor is 
tuberculosis any longer universal among childreiu Taking the tuberculin test 
as a guide, it is found that among infants and children 5C per cent react 
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(Dickey and Seitz: Am. Rev. Tubcrc. 23: Jan., 1931). In the pre-school age 
14 to 20 per cent reacted (Dickey and Seitz, op. cit.). In the school age from 
five to ten years there ivere 54 per cent reactors and from ten to fifteen, 77 per 
cent reactors. Among high school students 79 per cent reacted (Heathering- 
ton, McPhedran, Landis and Opie ; Arch. Int. Jled. 48 : Nov., 1931) and among 
adults percentages range from 25 to 100 per cent, largely depending on 
whether a rural or an urban group was tested. 

The incidence of clinical tuberculosis depends upon race, economic status, 
occupation, rural or urban residence, and to a certain extent on sex. The 
range is indicated by the death rate, which is a good guide to incidence: in 
Buffalo in the Negro population the death rate in 1936 was 506 per 100,000, 
while among the white population it was 59 per 100,000. ' 

■\Ve are dealing, then, Mith a sufficiently pre%'alent, albeit declining, disease. 
I suppose the modem conception of the diagnosis of tuberculosis is a Public 
Health program to go out into the population, force a survey, detect and segre- 
gate all the active ease.s rather than let them by chance drift into the hands of 
the diagnostician. "With the idea of this program I entirely agree. It would, 
in the course of time, nearly eliminate tuberculosis from the earth but is not 
yet practical, because it is too expensive and the public is not yet sufficiently 
educated to cooperate. 

It is not within the scope of this book to describe the bacteriology, epi- 
demiology, or immunity of tuberculosis. The bacillus has a human, a bovine, 
and an sAuan form, but with the modem careful inspection of dairies the 
bovine form has nearly disappeared in this country, and the avian form was 
alwaj's a rarity, even a theorj*. For practical purposes all human tuberculosis 
is spread by direct contact from one infected human to another. 

The disease takes many forms even if we confine ourselves entirely to the 
pulmonarj* forms. It is a lifelong disease in 99 per cent of cases, infection 
occurring in childhood and the disease taking one form in childhood and 
changing to something entirely different in adult life. 

The primary lesion of Ghon or Ranke occurs usually in early childhood 
and consists of a single Ijinphatic, granuloma surrounded by satellite granu- 
loma in the center of lung tissue. In the course of time it becomes sufficiently 
indurated or calcified to be made out on the x-ray. From the time of this pri- 
maiy inoculation the course may be varied — the primary focus may become 
entirely calcified and inert. Or it may extend gradually by lymphatic chan- 
nels to the lymph nodes of the mediastinum. Or it may cause generalized 
childhood tuberculosis, such as peritonitis or meningitis. Or it may cause 
perifocal bronchopulmonary tuberculosis. Or it may caiise pleuritis with 
effusion, with hardly any pulmonary involvement at all. Or it may result in 
miliary tuberculosis. 

The onset of the adult form is the invasion from the tracheobronchial 
glands to the pxdmonary acinar tissue rvith either acute tuberculous pneumonia 
(rare), or chronic caseous exudate tuberculosis, the common form of ftibercti- 
losis of the hmgs, which may remain localized for years or may form cavities 
and wide caseous degeneration. 
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In diagnosi'? the x-ray has supplanted all other means. Physical findings 
are unreliable and even in the most skillful hands are liable to mistakes of 
omission. The tuberculoxis process may lie so deep that no signs are evident, 
even to the most skillful percussion and auscultation. No tuberculin test is 
satisfactory because none overcomes the objection that in the older patients 
it doe.s not differentiate the active from the quiescent case. The examination 
for tubercle bacilli is a matter of chance and leads to many error-s of omission 
Fortunately the x-ray, provided the clinician be familiar with the protein 
pathologic possibilities of tuberculosi-s, renders a reliable diagnosis in nearly 
100 per cent of cases. 

Childhood Tuberculosis. — Perhaps the most important single element in 
the diagnosis of childhood tnberenlosis is the knowledge of contact. The con- 
tact may be a highly unsuspeetcel person— grandfather with a chronic cough — 
or, a.s iu several eases known to me, a parent svith extensive tuberculosis and 
not one single sign or symptom. 

The symptoms which indicate childhood tuberculosis are peculiarly and 
tragically likely to be those which either disregard or prefer to explain on the 
ground of some pleasant fiction— the child is of a nervous temperament, his 
family was of a'slendcr build, he plays hard, he has a fever, he has a nciwotis 
cough, he has never quite recovered from the whooping cough or measles. 
Pathologically there may be paratrachcal, perihilus or peribronchial lymph 
nodes, or there may bo parenchymal changes in the lungs, or pleura, or there 
may be both lymph node and parenchymal changes. Tlie .symptoms admitledly 
in a child do not pointedly obtnidc themselves on the attention and they may 
so fluctuate with periods of good health as to be deceptive. The cough, 
whether brassy or not, of paratrachcal and peribronchial Ijunph node enlarge* 
ment, the persistent underweight rather than loss of weight, and the periods of 
nervou-sness alternating with prostrating fatigue arc none of them especially ol>- 
tnisive. Only if by accident the temperature is taken daily for a while is the 
fever discovered. 

"When the symptoms have become .sufficiently obtrusive to demand con- 
firmation by physical examination, the greatest reliability should be put on 
the tuberculin test and the x-ray. Ordinary physical diagnosis is perfectly 
worthles-s. Even if a practitioner is able to make out sonic dullness that might 
be mediastinal Ijtnph node enlargement or some hyperresonant breathing or 
rales, he can never be sure enough to risk an argument with a skeptical patient. 
D’Espinc’s .sign is thoroughly unreliable. I speak with some weight in this 
matter because I managed a Public Health Serwiec in tuberculosis for several 
years in days before the x-ray, anil I tboronghly fooled myself abont the value 
of these proccdtires. 

This is one place in medicine, however, where the tuberculin test is really 
valuable. Any of the skin tests may be iiscd; the Sfanloux intradermal test is 
the most sensitive (0.1 c.c. of a 1 to 3,000 dilution O.T.). The von Pirqiict, 
iis’ing straight undiluted Old TubcrcuUti and scarifying a small skin area in 
skilled hands is painles.s. The 3Ioro ointment test is the least sensitive and for 
that reason for some cases the best. 
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Combined with this an x-ray film gives the final ivord in diagnosis and 
should be done early so that, subsequent x-rays can be used for comparison. 

Miliary tuberculosis may be a serious diagnostic puzzle. It resembles any 
continued fever. The onset is usually abrupt with chills and fever and pros- 
tration., The chest may be full of fine, crepitant rales. X-ray films usually 
show an abundance of fine, miliary shadoivs. 

Acute caseous bronchopneumonia (galloping consumption) resembles a 
pneumonia very closely and for that reason may be puzzling. The examina- 
tion of the sputum, the absence of herpes labialis, the low leucocyte count, and 
the somewhat prolonged course may one or the other be the only thing to 
throw the clinician on the right track. 

The adult form of chronic caseous pulmonary tuberculosis, the commonly 
seen form of the disease may be to all intents and purposes asjTnpiomatic. TTe 
have all heard or seen instances of apparently perfect physical specimens of 
manhood, even star athletes, who had on examination a considerable invasion. 

The classic symptomaiotoffy is cough, expectoration, loss of weight, pallor, 
hemoptysis, fatigue, repeated colds, night sweats, chills, amenorrhea, etc. ‘Wil- 
liams and Hill (J. A. JI. A. 93: No. 8, Aug. 24, 1929) listed the appearance of 
symptoms, ranking them in importance as bearing on the seeking of medical 
advice as follows : 

J. Cough. 

2. Loss ot weight, early montiog fatigue, loss of strength. 

3. Expcctoratios, frequent eoIJs. 

4. Loss of appetite, indigestion. 

5. Dry pleurisy, pain in chest 

6. Eleration of temperature. 

7. Shortness of breath. 

S. Night sweats. 

3. Spitting of blood, or coplons hemorrhage. 

10. aiiiis. 

11. Itapid poise. 

12. Amenorrhea. 

13. Pistola. 

No short account of the physical signs of piilmonazy tuberculosis is pos- 
sible on account of the infinite variety of the lesions both in nature and loca- 
tion — from the early primary exudation through the stages of productive exu- 
date, caseation, fibrous changes and carity fomiafion. The pioneers of phj'sical 
diagnosis, such as Skoda, Traube, Wintrich, Williams, Grocco, etc., made their 
reputation on the minute description of signs in all the varied pathologic 
conditions of the disease. For two reasons all that has become outmoded. 
First, because most of the signs applied to late pathologic changes, and our 
only hope for restoring these patients to health is to make a positive diagnosis 
in the early stage. Second, the x-ray has proved so much more valuable than 
even the keenest diagnostician that the niceties of physical diagnosis in pul- 
monary tuberculosis is hardly worth cultivating. 

The physical diagnostician has only to conceive of either one of two 
pathologic forms of lesion in early active tnberculosis. The first is exudative 
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A\hich is the response of the tissue to tuberculous antigen, with exudate of small 
or eonsidcrable extent, little or no tissue destniefion, and sooner or later ab- 
sorption of the exudate. This produces possibly dullness, and increases vocal 
fremitus, high pitched prolonged expiration, and rales. The more usual form is 
prodKctifc. This lesion is in the terminal bronchiole. The alveolus is not much 
affected at first. The inflammatory fluid is exudate with cells and some tissue 
destruction. The primarj- phj-sieal sign is the rale on expiration and since it is 
produced in the bronchiole, not in the alveolus, it is coarser than the crepitant 
rale, as explained below. If the process is extensive enough there is harsh 
breathing, prolonged expiration and inerca.sed whispered voice, perhaps dullness 
on percussion and increased vocal fremitus, although these two latter indicate 
a somewhat older and more widespread process. 

Physical examination is of more importance in determining the activity of 
the disease than in the mere making of the actual diagnosis of the existence of 
tuberculosis. 

Inspection shows area.s of muscle degeneration and wasting, with pleurisy 
or pneumothorax there will Ik* contraction on the affected side. 

Palpation yields little if anything. 

Percussion is valuable only when positive. I have seen the most nccora* 
pllshed diagnosticians in the world declare n chest negative when it was 
riddled with advanced lesions. 

Auscultation should be done with great thoroughness, especially the 
eliciting of rules. If this is done thoroughly and .systematically, making the 
patient cough and inspire, the activity of the process can be determined. The 
rAIe of early tuberculosis is not tbe sharp, staccato crepitant rAle of lobar 
pneumonia. It is coarser, longer in duration, and not so loud. It is by classi- 
fication a suberopitant rale. 

The early tubercle, or tabercle.s, are usually below the clavicle — a fact to 
emphasize because physical diagnosticians have spent their youth hammering 
away and listening above the clavicle. The first involvement is below the 
cbivicle: the apical branches of the bronchi are at right angles, whereas the 
subapieal hraiiches are at about twenty degree angulation which latter f.ncili- 
tates the entry of infected material to the subapieal rather than the apical 
regions. (Banneii: The Itadiology of Pulmonary Tuberculosis, 'William Wofxl 
.and Co., 1937.) 

Examination of the sputum should be done in nil ca.ses and when i)Ositi\c 
leaves no doulit about the specificity of the disease. If tuhercle haeilli are not 
found in the sputum the gastric washings should be examined for them. Foley 
(Ann. Int. Jlcd, 19: 629, Oct., 1943) found that in 639 c.ases in which tuhercle 
bacilli were not found in the sputum, 187 (29.2 per cent) were foutnl to have 
them in gastric, washings. 

The x-ray here also remains the court of last resort. I would never pro- 
nounce a negative diagnosis on a case which had not had an x-ray exaniinalion.. 
(See pp. 705-712.) 
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Differential Diagnosis. — ^Tulicmilosis sanatoria always have a few pa- 
tients who have been there for years yet do not have tuberculosis. The ma- 
jority of these are bronchiectasis, the form describeil above. Others are rare 
and the mistakes are nnimportant. Bronchiogenic carcinoma, secondary 
metastases, emphysema, mycoses, actinomycosis, lung abscess, pnentaonoconio- 
sis, and chronic passive congestion have all been mistaken for tuberculosis. 

A serious error is for a diagnostician who has been impregnated with the 
necessity for the early diagnosis to make a positive diagnosis on insufficient 
grounds on a perfectly innocent person. This may impose a good deal of time 
out of a life and financial loss. The old doctrine of the importance of early 
diagnosis has lost much of its point since the introduction of surgical methods 
of treatment. It was LanTason Brown, I believe, who said that the diagnosis 
of tuberculosis rested on five points: a history of hemoptysis of at least a 
dram of blood, a history’ of pleural effusion, tubercle bacilli in the sputum, a 
positive s-ray, and persistent rales after coughing. Any three are necessary 
for a diagnosis. At any rate they are starkly definite. 

CoiipucATiONS OP PoLiioxARV ToBERCULOSis. — ITemopfi/sis makes itself 
kuo\vn immediately and evidently. Pleural effusion may occur almost silently 
indicating the necessity for frequent reexaminations, especially after any even 
apparently trh’ial febrile upset. The larynx should be examined at the first 
examination and some prophecy ventured as to how much likelihood there is 
of the process progressing. Few cases are spared some involvement but in 
only about 2 per cent of cases does it become serious. 

Intestinal Tuberculosis.— In 230 autopsies on patients wth pulmonary 
tuberculosis Goldberg found involvement of the digestive tract in 184. This 
indicates the incidence obviously among those in whom the disease is progres- 
sive and where little resistance is shomi. All patients with open tuberculosi.s 
swallow the sputum to some extent, as is shown by the frequency with which 
tubercle bacilli are found in the gastric washings. The wonder is they do not 
all die of intestinal tuberculosis. The common locations are the ileum (83 per 
cent), the cecum (87 per cent), and the rectum, causing fistula (16 per cent), 
^hen pain and tenderness in the right lower quadrant with diarrhea alter- 
nating with constipation occur in the course of a case of chronic pulmonary 
tuberculosis, intestinal involvement may be suspected. Perforation is rare. 
Hemorrhage of gross amount is even rarer. 

Spontaneous pneumothorax may be the firet indication of the existence of 
tuberculosis. Only about half the cases of spontaneous pneumothorax, how- 
ever, are tuberculous in origin. Other causes are emphs^ema, hemorrhagic 
infarct, lung abscess, and some remain forever mysteries. The rupture of the 
air into the pleura may be brought on by sneezing, coughing, straining at 
stool, or any sort of exertion or injuiy. In about three-quarters of the ca.ses 
the onset is accompanied by such severe pain and dyspnea that examination 
is demanded and the diagnosis promptly made. The signs differ with the 
pathologj'. If there is simply a small pin-point hole in the lung that Ls imme- 
diately collapsed by pressure on the pleural side, the striking sign is complete 
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absence of heart sounds on a\iscnItation; besides there is limitation of breath- 
ing on inspection, absence of vocal fremitus, and a peculiar percussion note 
that is almost dullness. With a plearobronchial fistula there is amphoric 
breathing. "With hydropnenmothorax or pyopneumothorax there is dullness 
over the fluid, shifting on position, possibly suceussion .splash, and metallic 
tinkling. The coin sound is made with the help of an attendant who places a 
coin flat against the chc.st wall and taps it with the edge of another coin; the 
examiner on the opposite side of the chest listens uitli the stethoscope and the 
tapping sound is distinctly audible through a pneumothorax cavity as a ring- 
ing, metallic reverberation, poorly, if at all through lung tissue. 

Again, the final resort in diagnosis of pneumothorax is the x-ray. 

Initial Infection in Adult Idfe. — The modem public health program of 
tuberculosis is carried out on the basis of the palhologj' as outlined above — 
the infection is in eliildhood and can be defected in the childhood form in 
grade school or in more adult form In high school and college. Case finding 
is important becau.se the infected child can be removed from the group which 
he might infect. This is an ideal scheme wliich cannot always be worked out 
practically, but it is approaching universal application. The question arises 
whether infection ever occurs primarily in adult life. Does a nurse or a medi- 
cal student or an attendant in a tuberculosis sanatorium run any risk of infec- 
tion! Tills violates our theoretical conceptions but apparently it does occur. 
It has been shown in tuberculosis sanatoria where nurses arc examined when 
they enter for training and are found to be negative that some of them later 
are found to have well-developed adult tuberculosis. The best explanation of 
this that I have seen is that by Omstein and Myerowitz (Quart. Bull., Sea 
View IIosp. 6 : No. 5, Apr., 1941) which is os follows : 

"Primary tuberculosis infection is verj’ common among student nurses, 
and this first phase of tuberculous Infection is often followed by actual pul- 
monarj' disease. 

“This frequency of both tuberculous infection and tuberculous disea.se in 
student nurses has been the subject for much debate, but in the past decade 
the increasing accumulation of litoralure points conclusively to the fact that 
the student nurse uninfected on entering the training school quickly shows 
evidence of tuberculous infeclion by her eh.sngc from a negative skin tuber- 
culin reaction to a positive one. Verj' few students remain nonreaetors at the 
completion of the three years of training. 

"Pulmonary tuberculosis occurs frequently enougli in this same group of 
students to raise the question wlietlier or not this disca.se is more frequent here 
than in other similar age groups of young females. When tuberculosis became 
an occupational disease in the Slate of New York, it stimulated widespread 
interest in the .subject of tuberculosis among student and graduate nurses. 
To avoid any confusion over the terms infection niul disease, the tuo terms 
should be clearly defined at this point. 

"When one says that a positive tuberculin reaction indicates nothing 
more than ‘tuberculous infection,’ an incorrect interpretation of the events 
iia.s been made. By ‘tuberculous infection’ is meant that the human has gone 
through the primarv phase of tuberculous disease. This phase of tuberculosis 
is characterized bv a mild tuberculous disease of the organ involved, together 
with its draining’ lymph vessels and node*, that goes on to healing, and in 
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which resolution, fibrosis, and caleifieation all play important roles. In O'rer 
99 per cent of individuals infected with this form of tuberculosis, healing 
occurs after which this can no longer be called tuberculous disease. However, 
this primary phase of tuberculosis produces in the tissues a sensitivity or al- 
lergy to the tubercle bacilli and their products. Further implantation of 
tubercle bacilli into these sensitized tissues causes more severe and destructive 
reactions than occurs in primary tuberculous disease. This infection of sen- 
sitized tissue is called ‘reinfection tnbercnlosis' and is characterized by marked 
destructive changes in the organ involved and accompanied by marked toxemia 
with progression, often on to a fatal ending. The posith'c tuberculin reaction 
thus indicates that tuberculous infection has taken place, but does not dis- 
tinguish between primary and reinfection tuberculosis. 

“It has been pointed out that the sensitivity of the tissues to the tubercle 
bacilli and its products, which appears with the primary phase of infection, 
plays the important role in subsequent changes which happen on implantation 
anew of tubercle bacilli. Severe inflammatory and destructive changes occur 
which may become a serious threat to the very life of the person involved. 
"With the above in mind, we cannot neglect the change of negative tuberculin 
reactors to positive ones. A group of young women who had so far in life 
escaped tuberculous infection have now become sensitized to tuberculo-proteins 
so that witli any new implantation, a serious fatal disease is possible. And fur- 
thermore, the opportunities for this implantation of tubercle bacilli have become 
many times greater than occurs in other environments. ’ ’ 

A number of articles on the subject have appeared os follows ; 

Colli&s aad LIcMillan: Tuberculosis and th« Stadent Xurse, Casad. Pob. Health J. 
31: No. 12, Dee., 1940. Herman, Bactjer and DouU: Tnbercnlons Infection in Medical 
Students, Bull. Johns Hopkins Kosp. SI: 41, 1932. Hetherington, MePbedran, Landis and 
Opie: Tuberculosis Among Medical and Other Ooirersity Students, Arch. lat. Med. 55: 
No. 5, May, 1935. Soper and Amberson: Pulmonary Tuberculosis in Young Adults, Am. 
Beview Tubere. 39: 9, Jan., 1939. 


The P.n'eumoxus 

Pneumonia is an inflammation of the alveolar structure of the liuigs. It is 
an acute disease of sudden onset, short duration, and more or less abrupt 
termination. Two forms are sufficiently distinct, pathologically, to be sepa- 
rated. Lobar (croupous or fibrinous) pneumonia is usually a specific disease 
caused by some variety of the pneumococcus. The tissue reaction is quite 
characteristic, consisting of a fibrinous exudate in all the aiveoli of one or 
more lobes. The trachea, bronchi, and bronchioles remain remarkably free 
from the infection. The onset is abrupt and more^than in bronchopneumonia 
the termination is also likely to be abrupt — ^by crisis — although this is not 
always apparent. The duration of the disease may be from two to fourteen 
days, usually about seven or eight. 

The diagnosis of lobar pneumonia is one of the simplest in medicine. Sud- 
den onset, fever, leiicoeytosis, chill, heipes, evident profound prostration, 
rapid pulse and respirations alone are sufficient to distinguish it. The physical 
signs have from time immemorial been divided into four stages. This is at 
times called old fashioned, but thaf is no reason to abandon it : 

Stage of engorgement.— '?&\}io\o&c3X\y there is congestion of the vessels 
and little exudate in the alveoli. The local signs may be very few. In fact, 
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this is the only stage in which the signs may cause puzzlement. There is. in 
fact, in many cases, a curious sn^ension of all signs in the chest — even the 
respiratory murmur .seems to have disappeared — in itself a suspicious eireuin- 
.stanee. 

Stage of red hepatization — ^WTien the exudate begins to form in ihe aheoli, 
there are the local signs of dullness and at first crepitant rales, later, as the 
exudate completely fills the alveoli, bronchial breathing. Palpation will be 
limited because the patient is usually too .sick to cooperate. 

Stage of gray hepatization . — The exudate begins to liquefy and digest and 
return of crepitation (crepitus rediix) is found as well as many combinations 
of bronchial breathing, dullness, sonorous and sibilant rales and mucus and sub- 
mucus rales. 

Stage of resohiiion . — During this period the signs change from hour to hour 
approaching normal all over the chest. 

The diagnosis of lobar pneumonia Is best made on the general signs — fever, 
pulse, respiration, dyspnea that can be heard all over the room, the general 
appearance of the patient — rather than fussily moving him about to obtain 
physical sotmds. The x*ray has no place in the diagnosis of pneumonia. The 
trouble and movement involved in obtaining an i-ray film arc distinctly detri- 
mental to the patient. The physician svho cannot make a diagnosis of lobar 
pneumonia without an x-ray should be given n broom and allowed to sweep 
the streets— -a vocation that suits his talents. The physician who orders an 
x-ray as a routine on pneumonia patients is beyond the contempt of my pen. 

The physician’s duty when he has made a diagnosis of pneumonia is, 
houever, not entirely over. He should obtain sputum and determine what 
strain of pneumococcus is present. This, at least, is part of his duty if he is 
contemplating giving antipneumocoeeic serum. "With sulfonamide compounds 
and penicillin nearly entirely supplanting serum in treatment, this duty be- 
comes one depending on circumstances. 

Bronchopneumonia (lobular, catarrhal pneumonia or cnpillary bronchitis) 
is much less of a distinct disease entity than lobar pneumonia. Pathologically 
the small bronchioles share svitli alveoli in the inflammation. There is no 
distinct exudate into the alveolus. Various lobules throughout all lungs are 
affected rather than all the alveoli of one lobe. The onset is not remarkably 
abrupt and the course BUjf^sjTnptoms are subject to wide variations. Vor is 
there any specific etiologic agent present. It may follow measles, indeed is 
the .serious sequel to many diseases. It is the pneumonia of influenza. It may 
lie caused by nearly any organism. 

Fifty years ago lobar pneumonia was the common typo. Now broncho- 
pneumonia ontmunbers the cases of lobar pneumonia. 

The diagnosis of bronchopneumonia is seldom any more difilcult than that 
of lobar pneumonia. The eoiidllion mar follow an illness such as measles or 
influenza or just a severe bronchitis but the prostration is just n.s great. Leu- 
eocytnsis, high fever, chill, and dyapiiea are not the rule but about this there 
is no rule. Physical .signs of the most infinite variety are found in the chest. 
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Dullness is not usually present, however, nor increased vocal fremitus nor 
bronchial breathing. But every variety of rale may be found scattered 
throughout the chest. 

The same thing that was said of the use of the s-ray in lobar pneumonia 
applies in bronchopneumonia. 

Virus pneumonia is a form described by Goodpasture and colleagues (J. 
Fed. 18: 440, April, 1941) and by Longcope (Practitioner 148: 1-8, Jan., 1942). 
The cases of Goodpasture and others occurred only in infants, in epidemic 
form, secondary to U’hooping cough and measles ; inclusion bodies u'ere found 
in the cells of the bronchial epithelium. Longeope’s cases occurred in adults, 
were characterized by racking cough, little or no sputum, high fever and slow 
pulse, leueopenia, roentgen shadows otU of all proportion to physical signs 
and a prolonged course terminating by lysis. The few cases I have seen labeled 
virus pneumonia have been indistinguishable from cases of lobular pneumonia. 

A number of articles in the literature from 1941 to 1944 reported atj-pical 
pneumonia and virus pneumonia as interchangeable terms. The clinical pic- 
ture, while variable, is sufficiently standardized to lead to the supposition that 
the etiologic factor when determined will prove to be identical for all. The 
onset is quite slow. The patient at first thinks he has a cold and then as it 
does not clear up, and he becomes more prostrated and weaker, he seeks med- 
ical advice. The temperature seldom remains elevated all through the twenty- 
four hours. It is highest the first two days of observation and continues with 
some temperature elevation at some time during the day for several days. 
The mean duration of fever in Brethauer and Thompson's series (Ann. Int. 
Med. 20: No. 6, June, 1944) was six days. The highest temperature recorded 
was 105* P., the average was 102* to 103* F. The sputum is thick, tenacious, 
mucopurulent. Physical examination does not reveal frank consolidation in 
most eases, hut rales are present, more or less abundant. The x-ray shows 
shadows going from the hilu.s toward the parenehjmja, dense at the hilus. The 
shadows are seldom very dense; they appear trabeeulated like tuberculosis. 
The shadows in Brethauer and Thompson’s cases were hilar in 20 cn,ses, lower 
half in 29, upper half in 8, both lungs in 9, patchy in 2.1, confluent in 24. 
Migrating shadows appear. The blood sho^vs normal white cell count or slight 
leueopenia. The duration of fever is on the average two weeks. The mor- 
tality is reported as 1 per cent (Goodrich and Bradford: Am. J. M. Sc. 204: 
163, 1942). Response to sulfonamide drugs or penicillin is poor. 

Complications of the Pxeumonl\s. — The common complication of lobar 
pneumonia is empyema of the pleura. There is probably no equally serious 
condition which is so frequently missed and mismanaged by competent prac- 
titioners. For the reason that roost of these cases are never i-ecorded, I doubt 
whether we have the slightest idea of the incidence of empyema in pneumonia. 
It varies, of course, in different epidemics, but the incidence in any epidemic 
is at least 10 per cent and in some 30 per cent, but since the advent of the sul- 
fonamides and penicillin these percentages have been materially decreased. 
In bronchopneumonia the incidence is likely to be much higher. Any patient 
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who lias had a pneumonia, who on recovery begins to hare an afternoon fever, 
should he suspected of having empjxma until pro\cd otherwise. Yet the.se 
patients are allowed to drag on under the asinine diagnosis of unresolved pneu- 
monia until the physician loses track of them and they turn up j'oars later with 
a bronchopleural fistula or amyloid disease. 

Although most of them can be located by physical sign, the x-ray is a 
great help in the diagnosis. The prohibition against the use of the x-ray in 
the acute stage disappears when fever has persisted in a case of pneumonia 
over two weeks. If you cannot find out with a stethoscope, you had better 
employ an x-ray. 

The phj-sical signs of empyema arc bonrdlike flatnes.s and absence of voice 
and breath sounds. It were well if all such antiquated monstrosities as Groc- 
co’s triangle, Kllis’ S-shaped case. Garland's triangle, and Skodaic resonance 
were forever banished from the textbooks and the classroom. Half the time 
oven an instructor cannot convincingly demonstrate them, for the very good 
reason that half to three-quarters of the time they do not exist. Empyema 
fluids are always bound by pleural adhesions and do not move on change of 
position of the patient. They almost never displace the heart. 

Occasionally, very occasionally, voice sounds and breathing can be heard 
through a pleural empyema ami even more oecaslonnlly vocal fremitus makes 
its way through. These phenowena occur, I suppose, when the fluid is pushed 
up against a bronchus or flatt<n.s an area of lung against bronchus, but they 
arc so rare as to be negligible. 

An empyema usually (onus over the spot where the pneumonia teaches the 
pleura. There is another factor, that of gravitation, so since most patients arc 
in the recumbent position, (lie empyema forms in the posterior part of the 
chest, At least that is the only explanation I have for the statistical fact that 
most of them are formed there. Hut they may do queer things. Fig. 37 
shows an empyema wiiich formed in the front of the chest just under the 
clavicle and had to be drained through the pcct oralis muscle. 

An interlobar empyema is a puzzling affair. It m.sy happen in the course 
of tuberculosis. I never saw it happen on the left side but between the upper 
and the middle and lower lobes of the right lung it forms and spreads out on 
the flat surface like butler between two pieces of bread. It produces abso- 
lutely no physical signs but on the x-ray, on account of tbc oblique rays of 
direction of light, it spreads out as a large, flat triangular shadow. 

‘When an empycm.n has gone unrecognized, undiscovered, and allowed to 
follow its own wayward w-ay, bizarre results eau occur. The commone.st thing 
is for the encapsulated pus to burrow through the lung, reach a bronchus, and 
drain itself that way. It is a very imperfect way because it never drains com- 
pletely, and the results of long absori’Hon of pu’’ sooner or later manifest 
themselves clubbed Angers, pallor, amyloidosis. But I have seen an encap- 

sulated empyema cooped up without breaking out become sterile and occupy 
an entire pleural cavity for ten years. The lung, when it was freed by a 
decortication, was in as pristine a condition as when it was bom. Of course, 
the pus may burrow anywhere and form intcrlocular nests in the lungs. I 
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wish I could say these late results were less frequent non’ that the x-ray has 
become more routine but the roentgenologists seem to know as little about the 
habits of empyemata as my colleagues, the physical diagnosticians. 

Unresolved Pneumonia. — I do not know what this is. Theoretically it 
applies only to lobar pneumonia and means that when the process which is 
initiated by the release of antibodies which digest the exudate the alveoli gets 
about so far it stops and the exudate does not go on to complete digestion — 
which is nonsense. Jly experience with M'hat might reasonably be called un- 
resolved pneumonia is that the exudate becomes infected with a different 
organism and a new inflammatory process is set up. I ha^'e seen very few 
such cases. The trouble is that it is still used to salve the physician’s feel- 
ings when he has an empyema to deal with. Ninety-nine per cent of the cases 
called unresolved pneumonia which I have seen are really empyema. 

Gangrene of the Lung. — The incidence is given as 3 per cent, but in my 
experience this is away too high. It occurs mostly in the aged or debilitated. 
The gangrene is septic, due to saprophytic organisms. In the typical case the 
horribly fetid nature of the breath makes the diagnosis. I never knew a 
patient to recover. 

Abscess of the Lung. — This occurs about as frequently as gangrene and 
the process is of the same nature. Multiple small abscesses which coalesce 
are the rule. 

Metastatic Infection.— Endocarditis, pericarditis, meningitis are dealt with 
under their appropriate sections. 

Syphilis of the Lung, — A tracheitis is part of the secondarj- stage of syph- 
ilis and the cough may be annoying. Congenita] white pneumonia is of path- 
ologic interest only as the infants are nearly always stillborn. Gummata occur 
rarely in the lung and can be seen with the x-ray. The form of syphilis of 
the lung about which there is any discussion is none of these. It is described 
variously as a fibrosis, as a triangular form of dullness extending from the 
hilus to the pleura, associated with cough and sometimes with hemoptysis. 
It has been said that this is very much more frequent than is supposed, that 
it is frequently overlooked, and that from 1 to 11 per cent of those admitted 
to tuberculosis sanatoria are really pulmonary sjTjhilis. Warthin reported 
spirocheta in lungs so frequently as to be almost constant. Others have said 
what ‘Warthin saw Avere elastic fibrils. 

Personally, I do not believe that syphilis of the lung CA-er occurs. 3Iost 
of the diagnostic reports base the diagnosis on a therapeutic result and indi- 
cate that the real condition is a spirochetal Vincent’s infection. I have been 
to many pathologic museums and asked to see their specimens of syphilis of 
the lung. Even the museum curators are doubtful of their specimens. In the 
published reports autopsies are conspicuous by their absence. For years I 
faithfully examined patients that someone said had syphilis of the lung. I 
finally found the case that set all my doubts at rest. It was a man Avho had 
a chronic fibrosis at the left base. At a lai^ clinic his diagnosis had been 
syphilis of the lung. He died and sections from the diseased lung were sent 
to ten or twelve pathologists for an opinion. About three-quarters of them 
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said it was fibroid phthisis; a few said they did not know what it was, and one 
said it was sj-philis, but he found no spirocheta. Xoav if that happens when 
you actually have the specimen under the microscope, how can you say there 
is such a thing clinicollyl 

Cystic Disease of the Lungs, — ^Thesc cases are congenital. The cysts may 
be so large as to cause death rapidly by asphyxiation. Or they may bo so 
small as to go Avithout symptoms throughout life. They may communicate 
with bronchi and if .so, produce cough, expectoration, and hemoptysis. They 
can be made out on the x-ray plate. Phj-sica! signs vary so with the location, 
size, and other features of the cyst that they cannot be classified. (See Moor- 
man: Congenital Cystic Disease of the Lungs, Ann. Int. Jfed. 7: Xo. 32, June, 
1934. Druee: Acta med. Seandinav. 102:295, Nos*. 4, 1939. Wood: Congenital 
Cystic Disease of the Lung, .7. A.M. A. 105:Ko. 11, Sept. 15, 1934.) 

Neoplasms of the Lung. — Secondary growths in the lung are very fre- 
quent. The general symptoms over-shodow the local ones. Hemoptysis and 
dyspnea may occur and there are growths found by x-ray — that is the usual 
atory — where they appear as mxdtiple, nodnlar, rounded shadows. The most 
frequent primary site is the hreast. 

rrimanj tumors of lunej (excluding the mediastinum) arc bronchlogenie 
carcinoma of the lung, sarcoma, fibroma, and endothelioma of the pleura. 

The commonest is the hronchiotjtntc corci'Honin. The incidence is said to be 
increasing, but this is doubtful, the apparent increase being due to better 
methods of detection. Bon Glinskt (Deutsches Arch. f. kiln. Med. 185: 73, 
Sept., 3939) in 18,145 autopsies on persons over twenty found 2,G93 carci- 
nomata of which IW w ere primary pulmonary carcinomata. 

Bronchiogenie carcinoma in xvhich the groxiih occludes a bronchus large 
or small is the one xvhich pre.sents clinically. The symptoms are, in order of 
frequency, cough, sputum, dyspnea, che.st pain, hemoptysis, uheezinir, weak- 
ness, Aveight loss, dysphagia, hoarseness, edema of face and neck, unilateral 
edema of extremities. The on-set is usually insidious. The physical signs arc 
limitation of motion on affected side, dullne.ss on percussion, and diminished 
or absent breath sounds (on account of atelectasis). Effusion into the pleural 
caAvty often ocenrs. Babin and JJeuhof fJ. Thoracic Surg, 4; 147, Dec., 1934) 
classify them into hilor, from main or first diA'ision bronchi, peripheral, arising 
from smaller bronchi, but usually invading the parenchyma, and diffuse nodular 
carcinoviaiosis, iiiA'oh-ing both longs. MTiite, Cohen, Quassi and Price: 

J. A. M. A. 118: No. 11, March 14, 1942.) 

A puzzling condition is atelectasis of a lobe or large part of the lung 
Avhich may clear up and then recur; it K of course, due to alternating plug- 
ging of the bronchus by the tumor, but un!es.s the diagnostician is prepareil 
for it, it may puzzle him. 

Bronchiogenie carcinoma may produce central nccn)sis and abscess forma- 
tion and for all practical purposes give the signs of a lung abscess. 

The other A-aricty of carcinoma of the lung is the infiltrating adenocar- 
cinoma. The cell type is either adenoid, squamous, or undifferenliafe*! (large 
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polyhedral, or oat type, or round cell). Of these the oat cell carcinoma is the 
most frequent. The growth usually begins at the hilus and extends into the 
lung parenchyma. Cough, dyspnea, hemoptysis, and pain are the four cardinal 
signs and symptoms. Fetter (Carcinoma of the Lung, Ann. Int. lied. 18: No. 
6, June, 1943) found that in 31 proved cases the diagnosis was established by 
bronchoscopic examination and biop^ in 14, by necropsy in 11, by biopsy from 
a metastasis in 3, by exploratory thoracotomy in 2, and by finding tumor cells 
in the pleural fluid in 1 case. 

Primary tumors at the apex may produce a syndrome described by Pan- 
coast. They are primary from alveolar tissue, and the symptoms are due to 
irritation of spinal and sympathetic neiwes — paresthesias of the skin of the 
arms and shoulders, paralysis of the recurrent laryngeal or phrenic nerves and 
Horner’s syndrome — myosis, ptosis, exophthalmos — and unilateral absence of 
sweating. 

Abscess of the lung is secondary to (1) the inspiration of septic material 
during anesthesia, especially in operations on tonsils, adenoids, etc., but may 
follow general anesthesia with any operation; (2) inspiration of a foreign 
body; (3) development and spread of a bronebiectatic cavity; (4) pneumonia; 
(5) aspiration of liquids; (6) infection and necrosis of a neoplasm; (7) septic 
embolism; (8) wounds, trauma. "What may be called a primary lung abscess 
is due to inspiration of septic material from a Vincent’s infection of the mouth 
or from some infection of the nose. 

Freedman (New England J. Med. 218: 663, 1938), reviewing 276 cases, 
found the causes as follows: pneumonia (of all kinds) 38 per cent; upper 
respiratory tract infection 26 per cent; postoperative of operations on upper 
respiratory tract (tonsillectomy and dental extractions) 10 per cent; post- 
operative (mainly abdominal) 15 per cent; unknown, or miscellaneous, the 
balance. 

The relation of spiroeheta and fasiform bacilU is debatable. Some believe 
them secoadaij' inradeTS, hvt Smith (TnbeFeie, 9.* 420, 1028) found them in 
the walla of abscesses. 

The common belief that lung abscess tends to form in the lower lobes is 
disproved by Fisher and Finney’s figures (Bull. Johns Hopkins IIosp. 66 : 263, 
Jlay, 1940) which show that 47 out of their 88 cases were in upper or middle 
lobes. 

Symptoms in Flicke’s series were: cough, 99 per cent; hemoptysis, 45 per 
cent; fever, 62 per cent; pain, 71 per cent. Signs were: profuse sputum, 95 
per cent (foul in 80) ; blood tingc<l or gross, 54 per cent; dullness, 60 per cent ; 
rales, 58 per cent. 

SjTnptoms and signs of lung abscess depend upon its location and size. 
Most of them are too deeply placed to produce physical signs. Profmse ex- 
pectoration, which may or may not be foul. Is the sign that tips off the diag- 
nostician. Fever and night sweats and hemoptysis very often lead to a diag- 
nosis of tuberculosis. Physical signs include some combination of dullness, 
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rales, bronchial or amphoric breathing, and egophony. The x-ray is always 
of positive aid: serial plates taken a few days or a week apart showing de- 
velopment are especially valuable. 

Pneumonoconiosis consists in the changes that occur in the lungs as the 
result of the inhalation of various dusts. Coal, stone, and iron dusts are the 
usual ones encountered. The civilian physician seldom sees any but a sporadic 
case and the industrial physician, since the installation of preventive methods, 
sees cases only when accident or carelessness have allowed them to occur. 

The only one with clinical signihcancc that is at all common is silicosis. 
Silica is found in so many rocks that any dust or mining trade would carry 
the hazard. 

Two pathologic forms may be distinguished for clinical purposes: the 
deposit of silica nodules without and with added infection. Simple silicosis 
consists in the formation around silicate particles of nodules more or less uni- 
formly distributed throughout the lung. They are avascular and usually 
situated at the entrance to a lobule. “Tliey punctuate the perivascular lym- 
phatic pathways between the alveoli and the pleura at the periphery of the 
lung. They are frequently associated with a perilymphatic fibrosis.” (Mc- 
cann iu Cecil’s Ttxtbook 0 / .Ifedictnc). As the process advances these nodules 
coalesce, forming very serious derangements to the smooth functioning of 
the Inng. 

Silicosis with infection may include the imposition of tuberculosis, “miner’s 
consumption,” Gardiner has estimated that at least 75 per cent of people who 
develop silicosis die of tubeivulosis. Nonspecific infection may, however, occur. 

Diagnosis. — ^The outstanding symptom of a well-developed simple silicosis 
is dyspnea. In a patient with marked dyspnea that is not asthma, is not asso- 
ciated svith edema and therefore, unlikely lo be cardiac, the only two diag- 
nosc.s likely are silicosis and emphysema. tVith the development of infection, 
cough and e.spectoration occur. The vital capacity of patients with silicosis 
is like that of those with advanced pulmonary failure. Long-continued pneti- 
monoconiosis leads to cor pulmonale. 

Diagnosis depends on r history of occwpalional exj>osurc and characteristic 
x-ray findings. There are no specific pbj’sieal signs cither for the simple form 
which shows various slegrces of whceslRg or the infected form which is tio ■ 
difTercnt from tuberculosis. 

Emphysema is a degenerative condition of the Iuug.s in which the alveoli 
become distended and lose their elasticity; usually rupture of contiguoms w alls 
occurs so that several alveoli are merged. It is generally classified into com- 
pensatory or localized atrophic or senile and hypertrophic or obstructive and 
acute vascular emphysema, as in mountain climbers, glass blowers, etc. The 
compensatory can he readily disposed of; it is a temporary condition in which 
part of the lung enlarges during pneumonia, pleural effusion, or pneumothorax 
in order to allow normal or nearly normal respiration to be carried on. The 
atrophic form is usually found in senility, as part of the atrophic change that 
occurs elsewhere in the body with advancing years. The alveolar walls be- 
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come atrophic and lose their elasticity. In contrast to true emphysema the 
lungs are small and retracted. (Hamman: Oxford Medicine.) Hypertrophic 
emphysema shows large lungs at antopsy that dilate and spread over the heart 
and other viscera. The air spaces, particularly at the periphery are large — 
sometimes as large as hen’s eggs. They cannot conceivably carry out any 
respiratory functions and often the capillaries are destroyed. There is evi- 
dence that these hullae do not communicate with any bronchioles. Loet (Arch. 
Int. Med. 45: No. 3, 1930) did not believe there was any essential difference 
betAveen the atrophic and hypertrophic form. While a great deal of paper 
has been sullied trying to explain emphysema, it seems evident that tAVO ele- 
ments are largely responsible for most eases: a constitutional tendency for 
the alveoli to break doAvn like poor rubber, or poor arteries, and an occupation 
that puts a great deal of strain on them. Glass bloAvers, bloAvers of Avind 
instruments, those AA’ho carry heavy loads, those Avith nasal obstructions, laryn- 
geal obstruction, and tracheal obstruction (from goiter, for instance) are the 
predestined victims of the disease. 

Diagnosis. — The outstanding sign is dyspnea. The typical picture is that 
of an elderly person Avith a big chest, slight cyanosis, and sIoav moA'ements. 
The condition is seldom uncomplicated by cardiac, arterial, or renal disease. 
The signs are universal sonorous and sibilant riles and hyperresonance Avhich 
the examiner usually has to read into the picture. Cabot Avrote, “Whether 
there is any clinical picture or any physical signs recognizable as correspond* 
ing to these lesions (dilatation and breakdown of the alveolar Avails) I am 
quite uncertain. In 1921 1 thought I could recognize emphysema. The follow- 
ing facts have disillusioned me. In 12 cases diagnosed as emphysema at the 
Massachusetts General Hospital, only three shoAvec! emphysema at post mortem. 
On the other hand, of 163 cases demonstrated as emphysema only 7 irere recog- 
nized during life.” The longer I have thought about it, the more impression 
this statement of Cabot’s has made on me. I do not remember ever having 
made the diagnosis of emphysema as a single entity in my life: it is always 
as.sociated with heart failure or something else. By the v'ery natxire of their 
examination pathologists are likely to remoA'e all gross evidence of emphysema. 

The vanishing lung is the dramatic name given to some cases of bullous 
emphysema in Avhich the b\dlae became so large and coalescent that the lung 
structure practically disappeared. The x-ray plates of these cases are remark- 
able specimens showing over one lobe or one whole chest no lung markings 
whatever. (See Burke; The Vanishing Lung, Eadiology 28; 367, 1937. Alli- 
son: Ann. Int. Med. 117: No. 5, July, 1942.) 

Atelectasis of the Lung?, — Collapse of a considerable area of limg tissue 
folloAvs obstruction of a bronchus by foreign body, blood clot, mucus, bron- 
chiogenic cancer, lymph node, etc. So far as symptoms are concerned the 
chest may be silent or there may be a more or less acute onset of dyspnea, 
cough, pain, cyanosis and in cases of very acute onset, shock. Tlie physical 
signs are absence of respiratory movements on the affected side, dullness on 
percussion, absence of vocal fremitus, breath sounds or voice sounds. The 
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heart is likely to he displaced toward the affected side. The x-ray shows a 
shadow and paralysis of the diaphragm. A striking feature is that the ob- 
struction may give way spontaneously and, as in the case of bronchiogenie 
carcinoma with a valvelike growth, reclose the bronchus with complete change 
of all signs from day to day. 

Massive Postoperative Collapse of the Xiings.— About the time of World 
War I the literature began to be full of a new condition with the above name. 
W. Pasteur (Internat. Jour. iled. Sci., 1890) had, however, described it some 
time before. But in 1908 in the Bradshaw Lecture before the Royal College of 
Phj’sicians and in 1914 he described it with more emphasis and it became a 
verj’ popular subject for discussion. The best theory of causation is that there 
is a paralysis of the diaphragm. The conception is that the lung then ceases 
to function; there is sudden shock with drowned lung from secretions. I have 
never seen any cases of postoperative massive pulmonary collapse that were 
not due to demonstrable bronchial obstruction. The first case I ever saw 
occurred after a tonsillectomy, and I thought the patient had a pleural effu- 
sion. A few hours later he coughe<l up a plug of cotton moulded exactly to 
the form of a bronchus, and his symptoms disappeared. Later, a surgeon was 
telling me al)out his case ot massive collapse and I related my experience; 
with some surprise he said, “Well, my patient coughed up a piece of gauze 
and then the symptoms left us.” Leopold (Am. J. 51. Sc. 1C7: No. 3, Jlarch, 
1924) says, “Complete bronchial obstruction offers the best explanation for 
the cause of the condition.” 

Poatradiatlon Pleuropneumonitis.— After high voltage therapy applied to 
the chest, the lungs and pleura may show signs of acute infection re.sembling 
bronchopneumonia and including pleurisy %vith effusion. 

IlydaiUl dmasc of the lung is very rare except in the proper geographic 
distribution; Iceland, Norway, Greece, and the Argentine. Of visceral involve- 
ment the lung is second after the liver in frcriuency, producing about 10 per 
cent of all cases. The most important .symptom is hemoptysis. Pain, dyspnea, 
and pre.ssure symptoms appear as the growth proceeds. Rupture of the cyst 
into a bronchus occurs in about half the case^. Physical signs depend upon 
size and proximity of the cyst to the chest wall. The x-ray plate shows a most 
characteristic smooth giohufar shadow. 

Actinomycosis of the lungs is a very rare occurrence in this country. San- 
ford and Voelker (Arch. Snrg- 11; P09, Dec., 1925) found records of only G70 
cases, 42 per cent being in children under fifteen years of age. The cases arc 
usually mistaken for tuberculosis and the symptoms and signs greatly re- 
semble the chronic form. Diagmwis is made only when actinomyces granules 
are found in the sputum or when, as is usually the case, the process ulcerates 
through the chest wall, causing caries of a rib. 

Mycoses of the Lung. — A number of organisms, .such as streptothrix, asper- 
gillus, tortila (yeast), monilia, etc., are occasionally described as causing 
chronic pulmonary infection. Usually these imitate tuberculosis, indeed are 
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often a secondary infection on top of it. The diagnosis is made in almost 
every instance by accident and for the practitioner to miss the diagnosis is no 
disgrace Avhatever. 

Pulmonary blastomycosis is somewhat more common than the others. Jlost 
of the patients have lived in unsanitary surroundings. There are character- 
istic abscessed, ulcerative, or verrucous skin lesions. The respiratory involve- 
ment may be acute, resembling a bronchopneumonia, or chronic, resembling 
tuberculosis. 

Pulmonary Sporotrichosis. — ^This fungus begins as a pustule on tlje fingers 
or hand and spreads up the lymph nodes of the arm. The habitat of the 
organism is on the surface of fruit, so is found most frequently in such food 
haulers. The pulmonary manifestations are characterized by a peculiar mucilage- 
like sputum and considerable dyspnea. The fungus produces a fibrotie con- 
dition of the lungs. There is an aggJutioation test. In connection with skin 
lesions chronic or acute pulmonary symptoms should be suspected of sporo- 
trichosis or blastomycosis until proved otherwise, because both respond very 
well to iodide of potash. 

Coccidioidomycosis (coccidioidal granuloma). — The cause is a mold which 
produces lesions in the skin and in the hmg. The granuloma in the lung 
closely resembles the tubercle histologically. In this country most of the cases 
were reported from the San Joaquin Valley, California, until Famess (J. A. 51. 
A. 116: No. 16, April 19, 1941) showed that it was quite widespread and not 
uncommon in our western states. “It behooves physicians in every case of 
pulmonic infection not readily diagnosed to consider coccidioides.^^ (Famess.) 
The lesion in the lung is a granuloma with no characteristic distribution but 
usually in the middle lobe: it throws a dense shadow on the x-ray film. The 
characteristic organism can. be recovered from the sputum or stomach wash- 
ings. The disease may involve any organ in the body, bones, lymph nodes, and 
meninges being most commonly affected after the skin and lungs. Cattle, 
.sheep, and dogs carry it. The onset may suggest a severe cold or influenza 
with cough, sputum, bloody sputum, pleural pain, chills, fever, etc. Eosino- 
pbilia is frequent. Skin lesions of erythema nodosum or general erj’thema 
type occur, preceding or following the pulmonary onset. One death occurred 
in a series of 354 cases, but if the case runs on to the generalized form, the 
prognosis is bad. (Winn and Johnson: Ann. Int, ^led. 17; No. 3, Sept., 1942; 
Stiles and Davis : J. A. 51. A, 119 : No. 10, July 4, 1942.) 

Psittacosis is an infectious disease which is transmitted from household 
pets, parrots, lovebirds, and finches to man. It seems not to be transmitted 
from man to man. It affects the liver, spleen, and lungs predominantly, the 
last producing a bronchopneumonia which spreads from the hilus to the pe- 
riphery, bnt does not affect the pleura. There are slow pulse and respiratory 
rates and usually a lencopenia. Since restrictions have been placed on the 
importation of infected birds, it has practically disappeared in North America. 
(See Favour: Am. J. 51. Sc. 205: No. 2, Feb., 1942.) 

Pulmonary tularemia may exist as a clinical entity according to Kennedy 
(J. A. 51. A. 118.- No. 10, 5rarch 7, 1942). The patients have no skin lesions; 
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there is an initial chill and high fever, moderate Icucoeytosis, dullness, and 
rales over a limited area. Some patients give a hLstory of contacts with rab- 
bit.s. I have never recognized a case nor can I see from the descriptions how 
anybody could be expected to recognize one sufficiently to order an agglutina- 
tion test. 

D. Diseases of the Mediastmum 

The media.stinum is often spohen of as if it were a structure. As a matter 
of fact, it is simply a locality. It is that part of the thoracic cavity between 
the sternum, the vertebrae, and the inner borders of the lungs. It has been 
divided by anatomists into four parts: the superior, anterior, median, and 
posterior mediastinum. The superior mediastinum, the part which is clinically 
most frequently interesting, lies above the pericardium. The anterior media- 
stinum is that part between the pericardium and the inside of the sternum, 
while the median and posterior mediastinum arc respectively the parts be- 
tween the layers of the perieanlium and between the pericardium and the 
inside of the vertebral column. 

The mediastinum contains the following structures: (1) the trachea, and 
part of the primary bronchi after their division, (2) the arch of the aorta, 
(3) certain large artcrie.s^thc innominate, the left common carotid and the 
left subclavian, as well as some smaller onc.s, (4) veins — the superior vena 
cava, and the innominate, (5) certain ner\’es, the phrenic, pnemnogastric and 
recurrent larj’ngcal among them, (0) the esophagus, (7) the thoracic duct, 
(8) numerous IjTuph glands largely on the right side and near the right pri- 
mary bronchus, (9) the thymus gland In childhood, and its remaims in adult 
life, and (10) the thyroid gland may move into the mediastinum— subsfcmal 
goiter. 

W, S. Lemon (SI. Clin. North America 5: No. 3, Nov., 1919) gave the fol- 
lowing classification and localizing symptoms: ClassiJicaHon of Mtdiastmal 
Growths. 

1. Kcnign oeopissms 

2. Malignaot neoplasms 

3. AbBOTOS-Uy organs 

(a) 8ul>stenial goiter 

(b) Thymus 

-1. Ilodgkiu’s disease 

5. Lymphosarcoma 

6. Tuberculosis 

7. Pathologic eonditions ia the circulatory system 

(a) Aortitis 

(b) Dilatation of the aorta from pressure 

(e) Itlitral stenosis 

(d) Cardiac hyperttojSiy 

(e) Pericarditis vith eUnsion 

8. Pott's disease 

0, Aneurysm of the thoraeie aorta 

10. Syphilis 

(a) Gumma 

(b) Syphilitic mediastinitls 
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To ■which may be added nonspecific mediastinitis and emphysema of the 
mediastinum. 

CoiiiioN Pressuke: Stuptous axd Sioxs 

1. Esophagus Dysphagia (a) persistent when due to direct pressure 

(b) transient 'when due to irritation of 
th e recurrent laryngeal nerve 

2. Trachea Brazen cough (gander cough) 

Dyspnea — often only on exertion 

Stridor with bellows breathing and indrawn roanu* 


brium stem! 
Bronchorrhea 
Ifemoptysis 


3. Boot of lusg and pleura 


4. Nerve trunks 


3. Pulmonary artery 

Svstobc murmur, ditated right lieart 

6. Superior vena cava 

- Cyanosis — edema of head and neck and upper ex- 

tremities 

Collaterals do not pulsate as in cardiac disease 

7. Bight pulmonary veins 

JIrdrothorax and collapse of Jung 

8. Thoracic duct 

Marasmus 

9. Cardiac plexus 

Anginal attacks — simulating angina pectoris. Third 
cervical to third dorsal segmental distribution 

10. Sympathetic lerves 

Dilated pupils, indicating irritation 

Contracted pupils, indicating paralysis 

No loss of rencx except in sypliilis 

Unilateral sweating. Hushing, or pallor 

11. Vacus nerves 

Dyspepsia, nausea, vomiting, dyspnea, hiccough 

12. Becurrent laryngeal nerves 

Hoarseness, aphonia, spasm or paralysis of the left 
vocal cord — suffocation 

13. Right recurrent laryngeal nerves 

Bight cord paralysis 

14. Phrenic nerves 

Unilateral paralysis of the diaphragm. I’ain about 
the nock fust above the eiavicie. 


The collateral venous circulation -which is set up when a mediastinal tu- 
mor compresses the superior vena cava is quite a remaricahle sight. All the 
superficial veins of the chest and abdomen stand out. The collateral route is 
established by an anastomosis between the external mammary above with the 
superficial epigastric and the superficial circumflex iliac below. 

The thjTnus attains its maximum growth at tw'o years. It occxipies the 
superior and anterior mediastinal spaces. At puberty it rapidly diminishes so 
that it remains in adult life a fibrous strand usually attached to the thyroid. 
Modern obseiwers are inclined to doubt whether a persistent thymus can com- 
press the trachea to produce thymic asthma. I confess I have never seen such 
a condition. But Chevalier Jaehson has observed with the bronchoscope the 
compression of the trachea due to thymic enlargement, and Cratti (J. A. 31. A. 
60: No. 8, Feb. 22, 1913) has pictured the narrowed trachea in one of his cases. 
Equally doubtful has become the existence of a kind of endocrine state kno-ivn 
as status thymicolymphaticus in -which the individuals are lymphatic in char- 
acter and sudden death may result from inadequate trauma. 

Asthma coming on suddenly for the first time in an elderly individual 
should suggest compression of the trachea from Hodgkin’s disease or aneurj-sm. 
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The symptoms of hj’perthyroidism when there is no thyroid palpable in 
the neck should remind the diagnostician of the possibility of substemal goiter 
When there is an accessorj* thsroid under the sternum which alone is active 
(as in one of Ilosoi and Stewart’s eases), the going is tough. 

Spontaneous interstitial mediastinal emphysema was described by Ilnm- 
man (Tr. A. Am. Physicians 52: 31J, Sept., J937). It may occur following 
trauma, the induction of pneumothorax, with spontaneous pneumothorax, fol- 
lowing pneumonia, coughing, bronchoscopy, asthmatic attacks, the straining of 
labor pains or at stool. The symptoms and signs arc : 

Pain in tbe precordial area, which may simulate coronary disease. 

Occurrence of a peculiar crunching, crackling sound sjTichronous with 
cardiac sj-stolc ’ahich may be audible to the patient or those about him. 

In all diseases of the mediastinum the x-ray is quite indispensable. Per- 
cussion is usually accurate and valuable. Oliver’s tracheal lug may be present 
with any mediastinal tumor adherent to the aorta. 

The SAToptoms are likely to be mixed because pressure is put on more than 
one organ. Lockwood, Xnrr and Bell (J. Missouri 31. A., Feb.. 1937) have 
analyzed the symptoms in frequency as follows: 

eZR CENT 


Dyspnea 

Coegh 

Paia 

Dygpbagla 

Hoarseness 

Vofflitlng 

Sore throat 

Choking 

Anorexia 


CO 

48 

34 


6 

4 

3 


And the physical signs as follows: 

Superfeial Teeoai ataais 

Enlarged lymph nodes 

Cyanosis 

Spotum 

■Weight loss 

External tnmor 

Eever 

Edema legs 

JCerre paralysis 


PEE CEVT 
44 
30 
20 


1 " 

17 

13 

10 

S 


£. Diseases of tbe Diaphragm 

As A%as intimated in the section on the diaphragm in the chapter on the 
x-rny, the principal obstacle to the diagnosis of the diseases of the diaphragm 
is failure to think of them. If the symptoms suggest a diaphragmatic hernia 
or a subphrenic abscess, the x-ray will in almost every instance confirm the 
diagnosis. 

The conditions in Avhich the histoiy and physical examination may sug- 
gest diaphragmatic disease arc subphrenic absccs.s and the various forms of 
diaphragmatic hernia. , 
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Subphrenic Abscess. — Barnard has divided the spaces below the diaphragm 
into four intraperitoneal and two extraperitoneal areas. This classification is 
followed by most authors on the snbjeet. The liver is suspended from the 
diaphragm by the falciform ligament which divides the general space between 
diaphragm and liver into a right and left part. The peritoneum reflected from 
the undersurface of the diaphragm spreads out from side to side, forming two 
lateral ligaments which subdivide these two primary areas into four, so that 
we have a right anterior intraperitoneal, a right posterior intraperitoneal, a 
left anterior, and a left posterior intraperitoneal space. The peritoneum spreads 
out, leaving uncovered a considerable area on the superior surface of the right 
lobe of the liver ; this space partially separated into two divisions hy the top 
of the small sac of the peritoneum constitutes Barnard’s extraperitoneal spaces 
— right and left. 

The signs of abscess formation in one or the other of these spaces will 
differ with the location of the abscess. Subphrenic infection should be sus- 
pected whenever an intra-abdominal infection is followed by a prolonged or 
unsatisfactory period of convalescence. 

Hochberg (Ann. Int. Jted. 37: 183, Ang., 1542) gives the origin of infection 
in his cases as follows: 

CASTS 


Urer and biliary pa^sage^ 44 

Appendix S9 

Kidney * 5 

Stomach and duodenum 6 

Pelvic inflammation 6 

Furuneulosis i 

Prostatie abscess 1 


The abscess may rupture through the diaphragm and cause empyema or 
on into a bronchus, imitating a lung abscess. 

The x-ray evidence of subphrenic abscess is largely inferential. The di- 
aphragm on the affected side is high, sharply domed, and fixed. This espe- 
cially applies to the right side where nine out of ten subphrenic abscesses are 
located. "When abscess ruptures through the diaphragm into the pleura, the 
outline of the diaphragm is blurred, and the lower part of the thorax is 
obliterated by diffuse spieulated shadoivs — not sharp as the shadows of pieuraf 
effusion and empyema usually arc. 

Differential diagnosis must be made between subdiaphragmatic abscess 
and either pleural empyema or pleural effusion. The physical signs of dull- 
ness and absence of breath sounds may be much the same, due to the doming 
of the diaphragm and its flattening out over the posterior thoracic wall. The 
x-ray is not alwasu of the greatest of help, although a sharp high diaphrag- 
matic shadow, if present, points to subphrenic abscess. The use of pneumo- 
peritoneum has been touted os a help to the diagnosis of subphrenic abscess. 
“A few’ pumpfuls of air injected into the abdominal cavity will rise to the 
top between the dome of the diaphragm and disclose any pathology present. 
Such small quantities of air have no tendency to interfere with the most deli- 
cate inflammatory adhesions and we have never seen any evidence of spread 
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of the infection. Hubdiaphrapmatic abscess cannot be definitely demonstrated 
in any other way.” (L. R. Sante: Principles of Roentgenological Interpreta- 
tion, Edwards Brothers, Ann Arbor, 1940.) AVe have had no experience with 
this method in subphrenic abscess. 

A clear historj* which shnnld point in the case of subphrenic abscess to 
previous appendicitis or peptic nicer and in the case of empyema to pre\ious 
pulmonarj* infection, together with the leucocyte count which should differ- 
entiate effusion from pyopenie collections, and finally exploratorj’ needling 
which gives more information than anjiihtng else are more valuable as differ- 
ential evidence than anything the x-ray furnishes. 

The Rj-mptoms are usually vagtjc — weakness, fafiguc, loss of weight, fever, 
rarely chills, and unloealized np|)er abdominal pain — are about all in the un- 
complicated casc.s. 

The signs may be of two general sorts, abdominal and thoracic, depending 
upon the anatomie location of the abscess. On the right side, which i.s the 
usual .site, the abscess u ill point either abdominally in front at the right upper 
inner abdominal quadrant, or in the right lower thorax behind. 

The abdominal signs are tho.se of any intra-abdominal infection — rigidity, 
tenderness, leucoeytosis, etc. The thoracic signs arc due to the accumulation 
of an abscess in the posterior and anterior right inlraperitoneal subphrenic 
space, pushing the diaphragm up, which can occur to an astonishing height, 
flattening the diaphragm out against the posterior llioracic wall, causing dull- 
ness and the absence of breath sounds. 

Pleural effusion is the condition which must he dilTcrentiated most fre- 
quently from subphrenic abscess. Lockwood states, in a differential table, 
that the two diseases cati bo di-stinguislied because pleurisy with effusion is 
more common following influenza or pneumonia, that it causes rapid respira- 
tion, that the temperature is not of the church .steeple type, that the level of 
dullness changes on change of position of the patient, that the heart is fre- 
quently displaced, and that dyspnea and cyanosis arc common. I regret that 
in my experience the matter is not .so simple. Pleural effusion, of the type 
cau.sing diagnostic doubt, is not a sequel of influenza or pneumonia; it .seldom 
or never changes tlic respiration; usually being tuberculous in origin, it docs 
cause a low morning and high evening temperature; the level of dullness never 
changc.s in uncomplicated (i.c., noiipiicumothorax) cases of pleural effu-sion 
on change of position of the patient; the heart is seldom displaced; «lyspnea 
is rare, and cyanosis almost unknown. The very poiiit.s which make the diag- 
nosis so puzzling are that, in both diseases there occurs duihiess with absence 
of breath sounds o>cr the back of the chest, without previous history of thoracic 
disease, with a septic type of feser, with no change of position of the level 
of dullness on change of position of the patient. In differential diagnosis the 
hi.storj* is important, the eoiincclioii of events from the original appendicitis 
or other intra-nbdominal infection is usually clear. The radiograph shows a 
sliarper level of the diaphragm than will occur in any tyiie of pletir-sl effusion. 
Perhaps the most valimhle differential diagnostic method of all is the explora- 
tory needling of the chest. 
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Ladd and Swan (New. England J. Med. 229: No. 1, July, 1943) have’ re- 
ported 14 eases in children in which the infection was by extension from 
intra-abdominal sepsis in 9, metastatic in 4, traumatic in 1. Abdominal tumor 
is more frequently the important sign in children in this condition than in 
adults. 

Diaphragmatic Hernia. — In the section on the x-ray we have noted the six 
weak spots in the diaphragm which may be the site of diaphragmatic hernia 
and also Mark’s classification of diaphragmatic hernia. (See p. 729.) 

Sj-mptoms that have been described in the textbooks under the heading 
of cardiospasm should always make the clinician think of thoracic stomach, 
incompletely descended stomach, or short esophagus; in fact, some derange- 
ment by which part of the stomach is either permanently oi’ intermittently in 
the thorax. Notable among these is the feeling that the food is still in the 
esophagus. It is not dysphagia, although that word is frequently used. There 
is a feeling of fullness in the thorax just in the region of the heart and then 
the feeling that it has moved down into the stomach; feelings, in fact, that are 
just exactly expressive of the very mechanical conditions present. Neither the 
terms dysphagia nor regurgitation cover the real nature of the symptoms. 
Thoracic stomach has been described as very rare, but if attention is paid to 
thi.s symptom and the cases are carefully followed to the x-ray laboratory, I 
think it will be found quite frequently. 

Boot and Pritchett (Cleveland Clin. Quart. 5; No. 3, July, 1938) have 
listed the symptoms in their scries a.s follows: cardiorespiratory sjTnptoms — 
pain simulating angina, dyspnea and cyanosis while eating or shortly after 
eating — 33 per cent ; dysphagia, 33 per cent ; symptoms simulating peptic ulcer, 
40 per cent ; sjTnptoms simulating gall bladder disease, 25 per cent. 

The physical signs of diaphragmatic hernial dl.scase — that is, ordinary 
routine inspection, palpation, percussion, and auscultation — are practicallj* nil. 
Only uith large hiatus hernia will any be present, such as tj-mpany on per- 
cussion, succussion splash, etc. 

F. Diseases of the Pleura 

Tbt oi the pltwa wWeb we wiW eotvaideT Viere are ; 

1. Acute fibrinous pleurisy. 

2. Pleural effusion. 

3. Empyema of the pleura. 

4. Hj’drothorax-^transudate of cardiac or renal failure. 

5. Spontaneoxis pneumothorax, Ijydropneumothorax, 
pyopneumothorax, etc. 

6. Chylothorax. 

7. Tumors of the pleura. 

All eases of infl.^mmatio^ of the pleura can theoreticalh’ go through sev- 
eral .stages: first, forming a fibrinoplastie exudate which may resolve or which 
may go on to the formation of an effusion of clear fluid or the formation of pus. 
Pleuritis is probably never primary but always secondarj* to inflammation of 
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the lungs, even though this may not be evident at the time of the pleurisy at 
all. Primary pleurisies are, or at least so the evidence would seem to point, 
always tuberculous. Empyema, whether frank pus or the infective fluids of 
streptococcic infection, follows pnenmonia. 

Acute fibrinous pleurisy is an inflammation Mhieh rises apparently spon- 
taneously with a pain or stitch in the side. There is often a reflex cough and 
usually fever, sometimes a chill at the onset. Physical examination shows on 
inspection limited excursion on the affected side, hyperpnea in about half the 
cases, no change on percussion, a possible fremitus on palpation, and pleural 
friction mb on auscultation in about 75 per cent of cases. In about half the 
cases there is a leueoeytosis of 12,000, rarely more unless tlie pleurisy is in 
reality the herald of a lobar pneumonia. The x-ray is negative unless the 
exudate is quite thick. 



There arc few signs so frequently ovcrlookeil in clinical medicine as the 
pleural friction rub; it rivals the pericardial friction mb in this, but the char- 
acteristic p-sin of acute fibrinous pleurisy is so constant th.it diagnostic success 
is higher than in pericanlitis. 

The disease which most often confuses the diagnostician is herpes zoster 
in the period before the emption. Pericarditis, the gastric crises of tabes, 
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spondylitis, angina pectoris, and intercostal neuritis (if any such entity exists) 
are the points for differential diagnosis. 

Fulton and Hahn (J. A. M. A. 97: No. 26, Dec. 26, 1931) followed forty 
patients with dry pleurisy for seven years and found that in four pulmonary 
tuberciUosis developed. "While this is not as high a percentage as pleural 
effusion, I have always felt that acute fibrinous pleurisy had the same signifi- 
cance as pleural effusion; it is an early, usually abortive, manifestation of 
pulmonary tuberculosis. 



Fir. SS . — True anatomy ot pleataJ fluid — either pteurat effusion, or hydrothorax, or most 
cases oC empyema. The fluid accumulates In the bacfc o( the chest, and Is pushed up by the 
pneumatic pressure of the lune Into the shape of a cone. 

"With the consideration of pleural effusion we had best take a preliminary 
survey of all forms of fluid in the pleural cavity. I began to hold iconoclastic 
^^e■ws on this subject twenty-five years ago and have studied and confirmed 
my ideas repeatedly ever since, with the result that I disagree with many 
statements in the literature. This docs not only include the textbook litera- 
ture which has a notable tendency to be copied from one book to another, and 
also an unexplicable prejudice toward copying mistakes, hut also the current 
literature, even the best of which I have found to be unreliable in that starting 
from false premises, obser%-ations are recorded which are plainl 3 ’ contrary to 
fact. For instance, an article in a thoroughly reputable journal published an 
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x-ray labelled “Xotc displacement of the heart from pleural effusion.’' There 
was actually no displacement of the heart whatever: it could not I’a\e better 
satisfied the rcfiuirenients of a normal heart in size and position. The aullior’s 
psychologic processes were apparently that he had been so .saturated with the 
doctrine that the heart is di.splneed in pleural effitsion that he put in the com- 
ment without making any independent obsen-ations on the subject. 

Some of my iconoolasins are of no particular piactical importance. Some 
of them, on the contrary, if not observed would and, in my experience, have, 
directly initiated a correct diagnosis. I have, for example, seen a physical 
diagnostician in the amphitheatre refuse to make a diagnosis of pleural effu- 
sion because the dullness did not shift on change of position of the patient, 
there was no displacement of the heart, and the intercostal spaces on the 
affected side did not bulge — all of which signs arc the regular features of 
the condition. 



yic S7. Kmpjeinft of nociitUr distribution nivi locatKm. This the flxntlon of oinpjemit 

flul<l muvsl by fornwtion of pteurul 

AH of the lioary misconceptions of pleural fluids are based fiimhamcnlally 
on the primarj' mi.sconception of the mechanics of their formation. In the 
first place the pleura Is a serous membrane just as quick in fonning limiting 
adhesions ns the peritoneum. Second, the lung is constantly exerting preisurc 
on the forming fluid, pressing it out into os thin a film ns possible against the 
chest wall. Kxeept in the ease of accompanying pneiiinothornx—oxcept uhen 
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air and flviid are mixed in the plenral cavity — ^thc fluid never acts as does water 
in a bucket. 

We read of “encysted empyema” op “encysted plenral fluid” as if it were 
an exception. Every pleural fluid whiek has the slightest degree of infectivity 
tends to become encysted and 99.5 per cent of them do and break out of their 
encystraent only ivhen they become so massive that they break through their 
adhesions or when trauma breaks them. An empyema will infiltrate through 
the lung and create a bron<diial fisUthi before it will break its pleural adhe- 



Fle. 38. — Fluid In the pleural cavity associated with pneumothorax. In this case there 
■were t«o separate accumulations of pus. Tl>e upper collection has a deflnlte Buld level, which 
could be demonstrated by percussion front and back. 


Even transudates from heart failure tend to create limiting bands of 
pleural adhesions. 

The sign of “the fluid moves on change of position of the patient” there- 
fore, uuist be completely discarded. Only when air is also present in the 
pleural cavity can we look confidently for this sign. 

The intercostal spaces do not bulge with pleural fluid. Taking our analogy 
again from the abdomen, an infectious fluid causes muscle spasm and the un- 
derlying pleura becomes thickened and the intercostal spaces are narrower 
and flatter than normal. 
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Displacement of the heart apex depends entirely on circumstances. A 
very massive effusion naturally tends more to displace it. A pleural effusion 
is almost never massive enough to displace the heart. Empyema displaces the 
heart only ^\hen it has set up strong retractive adhesions, and then it pulls 
the heart toward the side of the empyema. A pneumothorax displaces the 
heart ^\hen the pressure in the pneumothorax cavity rises: this occurs in spon- 
taneous pneumothorax only when there is a flutter valve type of rupture in 
the lung, and air goes in hut does not escape. In artificial pneumothorax, of 
course, the pressure is increased and even the whole mediastinum may be 
displaced. 



The mechanism of formation of pleural effusion is a.s follows: The fluid 
usually accumulates in the lower part of the chc.st in the enter co.stophrcnic 
angle. The flnid tend.s to grnntatc there no matter where the site of infection 
in the pleura. As it accumulates, the patient is naturally sick and rccurahcnt 
and it acenmulatcs in the posterior part of the chest. It is constantly pressed 
out hy the lungs so that it takes the form of a triangle with a narrow base 
and an extremely sharp apex. Therefore the triad of sigits— dnllnes.s, absence 
of fremitus, and absence of brp.ith sounds— K)ccur only in the back. The height 
of the dtilinc.ss and the height of the x-ray shadow do not represent a solid 
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acdunulation’of fluid but an ever-thinning layer spread out over the back. 
The upper level of the effusion can therefore seldom be definitely made out 
by percussion. The S-shaped line of Ellis exists only Tvhen the fluid rises in 
the outer side of the chest and lags along the vertebral border (which is the 
rule, but the S-sbaped curve of Ellis is a vestigial structure in physical diag- 
nosis and should be discarded from teaching and practice). 

This thin accumulation of the fluid also accounts for the surprise the diag- 
nostician may have when a tap returns only a few hundred cubic centimeters 
of fluid in a case -wbich is dull up into the scapula. 



tuberculosis. 

Grocco’s triangle occurs only when the accumulation of fluid is massive 
or when the accumulation is along the vertebral border. As a diagnostic sign 
it is completely pass4. 

Skodaie resonance above the flnid occurs also, depending on circumstances, 
and although perhaps the easiest of the accessory signs to demonstrate, adds 
little to our diagnostic judgment and should be forgotten. 

Pleural effusion fluid has a feeble, power of reaction on the pleura, and 
adhesions do not limit it markedly if it tends to become massive, but they do 
form, and eventually will hold the flnid upright along the back of the chest 
even if the patient i.s in the erect position. 
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rneninococcic empyema fliiiil has a strong poM cr of reaction on the pleura, 
hence it may form any place and is held encysted hy adhesions. I know of 
no exception, when recovery has taken plnee, to the rule that empyema is 
pocketed hy adhesions. 

Streptococcic empyema fluid has a fairly strong power of reaction on the 
pleura (not as much as pneumococcie) and may u'ander more, but it is never 
free in the pleura and eventually becomes encysted. 



Ilydrothorax transudates inny do queer things. They form in the same 
way ns ploiirnl eftusion fluid.s form, goveriKsl hy the position of the patient 
and the prc'wure of the lung; therefore, they almost iinnrinhly rise higher in 
the hack than in the front. Hut they do rise also in front, covering the hmg 
all over with a rind of fluid. They change somewhat on change of position of 
the patient hnt sometimes in a si)r}>rising fashion. Figs. 100 and 10."> (pp. 
717-722) will .show x-rays of a patient with a lraasud.atc first in the erect 
position and then lying on the side opposite from the finid. N’ole that the 
fluid instead of mo\lng along the mediastinal iMinler finds less n-sislanee hy 
moving along under the roof of the cltesL 
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Chylothorax fluid moves more readily than a transudate and tends more 
usiially to come up to the expectations of mechanics. 

Pleural effusion, when it occurs spontaneously and primarily fthat is, 
witho^it any known preceding pulmonary tuberculosis), is followed by the 
development of active pulmonary tuberculosis in about 30 per cent of eases. 
Generalized tuberculosis or meningitis may also follow. The more carefully 
a follow-up survey is done, the higher is found to be the proportion of cases 
developing tuberculosis. Gaards (J. A. It. A. 95; Xo. 4, July 26, 1930) found 
in a follow-up of 126 cases that 35 patients were dead, of which number 29 
were certainly known to have had tuberculosis; 10 were ill with pulmonary 
tuberculosis, and 8 had recurrent trouble with lungs or pleura. “If a patient 
survives the original acute attack of pleurisy with effusion there is a good 
chance of complete recovery. If he survives the first three years, and par- 
tieularlj’ the first five years, his chances are excellent for complete recovery.” 

Spontaneous pneumothorax means a rupture of the lung and visceral 
pleura and the entrance of air into the pleural cavity. In over 75 per cent of 
cases the air does not remain alone in the cavily but is followed by the forma- 
tion of serous fluid (hydropneumothorax), pus (pyopneumothorax), or a hem- 
orrhage (hemopneumothorax). Pulmonary tubercnlosis is the cause in at 
least 75 per cent of cases, some series going as high ns 90 per cent. Almost 
half (48 per cent) of the patients are aged from twenty-one to thirty years; 
34 per cent are from thirty-one to forty, and 12 per cent from eleven to twenty 
years. 

Diagnosis is based on symptomatology, physical signs, and x-ray. The 
onset is usually sudden with pain followed by dyspnea, shock, and cyanosis. 
“In 10 per cent of cases there was a history of the patient suddenly raising 
a large quantity of sputum, a fact that should always arouse the suspicion 
that pneumothorax may have occurred.” (Lemon and Barnes: J. Iowa SI. 
Soc., Jlarch, 1922.) On the contrary, in tuberculous cases Gray (J. A. 51. A. 
76: Xo. 17, April 23, 1921) lists as one of the signs lessened cough and ex- 
pectoration. The onset may be insidious or silent. (Pepper: Am. J. 51. Sc. 
343; 522, 1911.) The imwedinte mortality in tuberculous cases is 70 per cent 
(Palmer and Taft: J. A. 51. A. 96: Xo. 9, Feb. 28, 1931). 

If the rupture in the lung is in the form of a valve, air accumulates until 
the lung is completely collapsed. The heart and mediastinum are then dis- 
located, interstitial mediastinal emphysema may even occur, but instances of 
these structures giving way entirely and allowing air to enter the opposite 
pleural cavity are of extreme rarity. 

The physical signs of pneumothorax are numerous, i-eliahle, and have been 
known since antiquity, as witness the eponj-ni Hippocratic succussion. Inspec- 
tion shows a bulging immobile chest on the affected .side. Vocal fremitus is 
absent and the percussion note usually quite dull, since air under tension 
tends to rob the wall of the chest of its elasticity. Auscultation reveals dis- 
tant or absent lireath sounds. Jletallie tinkling is rare, produced probably 
only when there is a fistulous Inng opening below the level of fluid. Amphonic 
breathing may he heard. Hippocratic suceussion is not always easy (or ad- 
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Pneiimocoecic empyema fluid has a strong power of reaction on the pleura, 
hence it may form any place and is held encysted by adhesions. 1 know of 
no exception, when recovery has taken plaee, to the rule that empyema is 
pocketed by adhesions. 

Streptococcic empyema fluid has a fairly strong power of reaction on the 
pleura (not as much as pneumocoeeie) and may irander more, but it is never 
free in the pleura and eventually becomes encysted. 



Hydrothora.x transudates may do qnecr things. They form in the .same 
way as pleura! effusion fluids form, governed by the position of the patient 
and the pressure of the lung; therefore, they almost invariably rise higher in 
the back than in the front. But they do rise also in front, covering the lung 
nil over with a rind of fluid. They change somewhat on change of position of 
the patient but sometimes In a surprising fashion. Figs. 100 and lOo (pp. 
717-722) will show x-rajTi of a patient with a tramsudatc first in the erect 
position and then lying on the side opposite from the fluid. Note that the 
fluid instead of moving along the niediastina! bonier finds Ic-w n-sisfance hy 
moving along under the roof of the chest. 
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Chylothorax fluid moves more readily than a transudate and tends more 
usually to come up to the expectations of mechanics. 

Pleural effusion, when it occurs spontaneously and primarily (that is, 
without any known preceding pulmonary tuberculosis), is followed by the 
development of active ptilmonaiy tuberculosis in about 30 per cent of eases. 
Generalized tuberculosis or meningitis may also follow. The more carefully 
a follow-up survey is done, the higher is found to be the proportion of cases 
developing tuherculosia. Gaards (J.A.iI. A. 95: No. 4, July 26. 1930) found 
in a follow-up of 126 cases that 35 patients were dead, of which number 29 
were certainly known to have had tuberculosis; 10 were ill with pulmonary 
tuberculosis, and 8 bad recurrent trouble with lungs or pleura. “If a patient 
survives the original acute attack of pleurisy with effusion there is a good 
chance of complete reeoverj', If he survives the first three years, and par- 
ticularly the first five years, his chances are excellent for complete recovery.” 

Spontaneous pneumothorax means a rupture of the lung and visceral 
pleura and the entrance of air into the pleural cavity. In over 75 per cent of 
cases the air does not remain alone in the cavity but is followed by the forma- 
tion of serous fluid (hydropneumothorax), pus (pyopneumothorax), or a hem- 
orrhage (hemopneumothora.v). Pulmonary tuberculosis is the cause in at 
least 75 per cent of cases, some series going as high as 90 per cent. Almost 
half (48 per cent) of the patients are aged from twenty-one to thirty years; 
34 per cent are from tiiirty-one to forty, and 12 per cent iTom eleven to twenty 
years. 

Diagnosis is based on symptomatology, physical signs, and x-ray. The 
onset is usually sudden with pain followed by dy.spnea, shock, and cyanosis. 
“In 10 per cent of cases there was a history of the patient suddenly raising 
a large quantity of sputum, a fact that should olwaj-s arouse the suspicion 
that pneumothorax may have occurred.” (Lemon and Barnes: J. Iowa M. 
Soe., March, 1922.) On the contrary, in tuberculous cases Gray (J.A.iI. A. 
76: No. 17, April 23, 1921) lists as one of the signs lessened coxigh and ex- 
pectoration. The onset may be insidious or silent. (Pepper: Am. J. 51. Sc. 
143; 522, 1911.) The iramediafe mortality in tuberculous cases is 70 per cent 
(Palmer and Taft: J.A.il.A. 96: No. 9, Feb. 28, 1931). 

If the rupture in the lung is in the form of a valve, air accumulates until 
the lung is completely collapsed. The heart and mediastinum are then dis- 
located, interstitial mediastinal emphysema may even occur, but instances of 
these structures giving way entirely and allowing air to enter the opposite 
pleural cavity are of extreme rarity. 

The physical signs of pneumothorax are numerous, reliable, and have been 
known since antiquity, as witness the epoiiym Hippocratic succussion. Inspec- 
tion shows a bulging immobile chest on the affected side. Vocal fremitus is 
absent and the percussion note usually quite dull, since air under tension 
tends to rob the wall of the chest of its elasticity. Auscultation reveals dis- 
tant or absent breath sounds. 5lctallic tinkling is rare, produced probably 
only when there is a fistulous lung opening below the level of fluid. Amphonic 
breathing may be heard. Hippocratic succussion is not always easy (or ad- 
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visable considering how ill most of the patients are) to elicit. The coin test 
is probably the most reliable and constant of all the physical signs. An as- 
sistant stands in. front of the patient while the examiner listens to the chest 
behind (and vice versa). The assistant presses a large coin flat against the 
chest wall and taps it gently with a smaller coin. The sound heard by the 
examiner is as of a pebble dropped in a well. In a normal chest no sound is 
heard. 

The cause of nontuberculous or idiopathic spontaneous pneumothorax has 
puzzled all who have observed snch cases. It is associated with emphysema, 
whooping cough, infarct, abscess, asthma, cystic lung, but in the majority of 
the cases no cause is ever found for it. In emphsrsematous lungs and in normal 
lungs blebs are often seen on the lung surface separated from the exterior by 
only a very thin film of tissue. Rupture of one of these seems the most rea- 
sonable explanation. 

Chronic Pleurisy. — When an empyema or a pleural elusion goes unrecog- 
nized and is neglected, the fluid eventually becomes inspissated, .sterile, and 
more or less absorbed. (Unless, as in the case of some crapyemata, a bronchial 
fi.stula occurs.) This leads often to a very serious condition from deformity 
to the chest. It is never so extreme in pleural effusion as in empyema, btit in 
any ca.se lends to a considerable amount of deformity. Even calcification of 
the visceral and parietal pleura may occur with great contraction and rigidity 
of the chest wall. Extensive plastic surgery, such as decortication of the lung, 
may be required, and at best results are never completely restorative. This 
paragraph is put in as a warning toward early diagnosis and prompt evacua- 
tion of septic fluid. (Sec Eggers: Chronic Empyema, Ann. Surg., Feb., 1923.) 

Tumors of the Pleura.— The only primary malignant tumor of the pleura 
worth recording clinically is the one variously called endothelioma or meso- 
thelioma or sarcom.!. Even it is of the grcatc-st rarity. Pathologists dispute 
as to its nature and terminology (the cells arc unquestionably like the endo- 
thelial lining cells of blood vessels), but the important clinical fact is that it 
is a solid tumor and presents the sign of dnllnoss on percussion, absence of 
fremitus and breath .sounds, and a shadow on the x-ray. They are almost 
invariably rabtaken at first for fluid, a justifiable and harmles-s mistake. (Sec 
Zeeker: Jlcsothelioma of the Pleura, Arch. Int. Med. 34: No. 2, Aug., 1924.) 

Tamors of ihe tborscic waJJ inrJude osteoma, ostcochondrorna, fibroma, 
fibrosarcoma, benign giant cell tnmors, osteogenic sarcoma, and Ewing’s tu- 
mor. They arc usually localized, not large, and reveal themselves readily in 
most cases as a swelling at some point in the thoracic cage. (See Brewer: 
Primarj' Intratlioracic Tumors, J. A.M.A. 121: No. 14, April 3, 1943.) 



Chapter 10 

EXAMINATION OF THE ABDOMEN 

1. Peculiarities of tie abdomen, anatomic and pathologic, as they affect 

physical diagnosis. - ' 

2. Routine plan for examination of the abdomen. 

3. Sfethods of examination of the abdomen. 

4. ' Relative frequency of abdominal diseases. 

5. Presenting sign. General distention of the abdomen. 

6. Presenting sign. Rigidity and tenderness of the abdomen. 

7. Presenting sign. Abdominal hetnorrhage. 

8. Presenting sign. Localized tumor, rigidity or tenderness of the abdomen. 

a. Upper left quadrant. 

b. Upper right quadrant. 

c. Lower right quadrant 

d. Lower left quadrant. 

I. PECULIARITIES OF THE ABDOMEN, ANATOMIC AND 
PATHOLOGIC, AS THEY AFFECT PHYSICAL DIAGNOSIS 

For the physical diagnostician the abdomen is particularly subject to in- 
flammation and tumors (in the sense of swellings, not limited to neoplasms). 
The viscera of the abdomen are protected only by fascia and muscles, not by 
bone, as in the case of the thoracic viscera. Therefore, changes in the con- 
tour can be seen; tenderness, rigidity, and mvellings can be felt. By the 
nature of the case, therefore, iaspection and palpation will be the dependable 
methods for the physical diagnostician to cultivate in abdominal examination. 

n. ROUTINE PLAN FOR EXAMINATION OF THE ABDOMEN 

1. Inspection. — 

a. Skin — Imea aibicantes, laparotomy scars, eruptions. 

b. Hernia — patient standing, coughing, and recumbent. 

(For discussion see p. 287.) 

c. Visceroptotic habitus — patient .standing. 

d. General shape of abdomen — patient standing and recumbent — 
distended, flat, rigid, scaphoid. 

e. Visible peristalsis. 

f. Masses. 

g. Umbilicus. (For discussion see p. 286.) 

2. Palpation (standing, recumbent, in warm bath, and, if necessary, under 
anesthesia). — 

a. For tenderness and rigidity — right and left rectus over entire 
course. Right and left flanks. -Deep grip palpation over gall 
bladder. 


415 
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Deep palpation of Deep palpation of 
Right Iliac Fossa.- Left Hypochondniom. 



Elicitation of 
Fluid Wave in 
Suspected Ascites. 


Deep palpation usin.g both 
hands ; this distributes 
pressure very evenly. 


Fltr. — ralfaltan or the nbilomer 




tlX^MINATIOX OP Tlin ABUOMEX 


447 


b. For spleen. 

c. For kidney — especially standing. 

d. For liver. 

e. For fluid in the peritoneal eavit j'. 

f. For distended bladder, stomach, colon. 

g. For tumors. If present, record location, size, shape, consistency, 
tenderness, pulsation, relationship to any organ. 

(1) Left upper quadrant (pylorus, colon, intestines, kidney, 
spleen). 

(2) Eight upper quadrant (gall bladder, colon, intestines, 

kidney). 

(3) Right lower quadrant (appendiceal abscess, cecum, Jlcok- 
el’s divcrticulnm, intussusception, ovarian tiunor). 

(4) Left lower quadrant (sigmoid, ovary). 

(5) Jlidline (uterus^ pregnancy, fibroid, etc.). 



PlE- 13. — ralpatlon of the spleen 


3. Percussion. — r 

Normal. 

Shifting dullness of ascites. 

Fluid thrill of ascites. 

Hammer pcrcus.sion over gall bladder, appendix region, and kidneys. 

4. Auscultation. — For evidence of intestinal obstrnction, 

in. METHODS OF EXAMINATrOH OP THE ABDOMEN 
1. Palpation. — 

a. To detect inflatfimalion inside ike peritoneum. Elicit the twin signs of 
tendetnes.s on pressure and rigidity of the abdominal muscles over the in- 
flamed organ. The diagnostician should train himself by practice to recognize 
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rigidity with as much acuity as he does diflferenees of note in percussion of 
the chest. No aeconiplishTnent >vin reward him more than a delicate and crit- 
ical ability to determine small degrees of rigidity. 

llcBumey’s point is between an inch aud a half and two inches from the 
anterior spinous process of the ileum on a straight line dra^vn from that process 
to the umbilicus. Tender in acute appendicitis. 

3Iayo Robson’s point — ^"Just as in appendicitis there is tenderness over 
McBumey’.s point, in gallstones with very few exceptions, marked tenderness 
will be found on pressing the finger deeply over the region of the gall bladder 
or over some point in line from the ninth costal cartilage to the umbilicus.” 

JIurphy’s deep grip palpation. Standing directly behind the patient when 
he is seated on a table, hook the fingers of the right hand deep beneath the 
right costal arch. Inability to take a deep breath under these circumstances, 
Dr. Murphy -wTote, ‘'is the most characteristic and constant sign of gall blad- 
der hypersensitiveness.” 




To distinguish the difTercncc between intra-abdominal tenderness and 
tenderness of the abdominal walls, use Caniett’s sign. With the patient lying 
flat have him raise the legs with knees stiff from the table. This tenses the 
abdominal muscles and protects the underlying organs. If tenderness is prc.s- 
ent under these circumstances, it must be in the abdominal wall. 

b. ralpation for fluul in the abdomen . — The tense abdominal wall suggests 
fluid or when there are small amounts, a qnlck bouncing paIj>ation will give 
a kind of ballottcmeiit. To elicit a fluid wave, have an assistant place the 
ulnar edge of his hand in the midlinc of the patient’s abdomen; with one hand 
palm down flat against the side of the aMomen, tap lightly on the opposite 
side, and feci for the wave to reach the palpating palm. 
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c. Palpati'jn of abdominal organs . — 

The liver. With the patient lying on his back, he is instructed to let the 
muscles go loose and to breathe with the mouth open. With the hand flat on 
the right side of the abdomen, the edge of an enlarged liver can he felt. The 
normal liver cannot be felt. 



s2irrhoais of liver Pregnan^ 



Cardiac ascitcc lubcrculous jieritonitia 

FIc. 4<.— .A<clirii anil r> 'nmntrirat cnlarcamMit of lh» abdnm'n. 


The spleen. The cooperative action of both hands are necessary. Standing 
on the right .side of the supine patient, place the loft hand over the lower part 
of the ribs lowanl the back, nn«l draw the whole splenic region down toward 
the right hand placed on the abdomen with the fingers at the costal margin. 
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Tell the patient to take a deep breath. At the end of inspiration, the tip of 
the spleeiJ should emerge from the ribs and impinge on the finger tips. 

To accentuate, the patient may he asked to lie on the right side. Sehotter 
(Jliinchen. mcd. AYchnschr., 1929) advised pulling the patient on the right 
side by grasping his left wrist with the examiner's left hand, at the same time 
pushing the pelvw back with the right hand. Then, with the examiner’s hand 
placed flat on the patient’s belly, and still tugging on the left arm, the spleen 
is forced down against the palpating hand. “Usually a slight elevation and 
fall of the hand is enough to reveal the spleen.” Jliddleton’s procedure is to 
have the patient lie on his flexed forearm. This performs the function of dis- 
placing the spleen downward and leaves the examiner’s two hands free to 
palpate over the splenic region. (Middleton: Am. J. Jf. Sc. 167: 118, 1924.) 

Tim Kidneys. Palpation of the kidneys is possible if there is nephroptosis 
or tumor. The procedui'e is similar to examination of the spleen — one hand 
pressing up from behind to thrust the organs toward the palpating fingers 
of the other hand. The patient should lie on the opposite side. For nephrop- 
tosis, the patient should be palpated standing. 

d. Palpation of masses or tumors in the abdomen: Determine,, if possible, 
what organ is involved; and if the tumor is movable or immovable, soft, 
doughy, firm or hard, if the surface is smooth, irregular, or nodular, whether 
it is tender or insensitive. 

2. Percussion of the abdomen will noimally elicit tympany. 

"When ascites is present, dullness will appear over the ftuid, and will shift 
on shifting position of the patient. 

Murphy’s first percussion and hammer-stroke percussion were designed to 
elicit pain and tenderness (not sound). Fist perciwsion of the kidney is per- 
formed with the patieiit seated in an upright position on a stool and in- 
structed to bend as far forward as possible. “\Yith the patient in this position 
the examiner, from behind, places his left hand flat upon the back of the pa- 
tient over the kidney of one side or the other. The clenched right hand of the 
examiner is then brought doirii with eonsiderahle force on the dor.s«m of the 
fixed hand, and if an acute congestion, infarction or retention in the pelvis 
of the kidney or ureteral obstruction exists in that kidney, the patient will cry 
out with the pain of the blow.” 

Hammer-stroke percussion was used by Dr. John B. ilurphj’ to examine 
an acute condition of the gall bladder. “The examiner, at the right side of 
the recumbent patient, presses the tip of the second finger of the left hand, 
flexed at a right angle, firmly up under the costal arch at the tip of the ninth 
cartilage. The patient is instructed to take a deep breath and at the height 
of the inspiration, when the gall bladder is forced beneath the costal guard, 
the flexed finger is struck forcibly with the ulnar .side of the open hand of the 
examiner.” (Dowdall, from Professor Jfurphy’s Clinic. Arch. Diag., 3910.) 

3. Auscultation. — The abdomen, like children, should he seen and not 
heard, except perhaps in acute intestinal obstruction, when at the beginning 
peristalsis i.s almost continuous, loud and high pitched, A few hours later 
peristalsis is still active, but fainter. The musculature of the bowel finally 
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becomes fatifnied and does not respond so strongly to stimuli. Finally all 
sounds cease. So long as peristaltic sounds arc heard, the chance for recoverj' 
foUo'wing operation is good. "With some e-spcricnce the color and condition of 
the boAvel can be predicted by auscultation. If the sounds are active and loud, 
the bowel is congested, red or pink. If peristalsis is faint and intermittent, 
the bowel will be purple. If peristalsis is entirely absent, the bowel will be 
black. (SecStevens: NewEngland J.Med-226:No. 3, Jan. 15, 1942.) 

■\Vangensteen {T^e Therapeutic ProMm in Bowel Ob'struciion, C. C 
Thomas, ptiblisher, Springfield, Illinois, 1937) : 

^‘AuscwKati'on,. — ^The chief value of auscultation in an acute intestinal lesion 
relates to the determination of whether intestinal colic is absent or present. The 
repeated audition of borboiygmi with the stethoscope at the acme of the pain of 
which the patient complains establishes the pain as being caused by the intesti- 
nal contraction. To be certain, borborygmj or intestinal noises may be hoard 
in other disorders, but it is the intimate lime relationship between noise and 
pain which identifies its origin. A noisy abdomen does not therefore indicate 
the presence of a mechanical obstruction of the bowel; such a finding only 
denotes the state of activity of the intestine. A silent abdomen indicates ab- 
sence of intestinal activity; a noisy abdomen without intestinal colic signifies 
that the bowel is hyperactive.” 

Excellent references to abdominal auscultation ore in Vaughn's section 
on appendicitis and Ochsner’s section on intestinal ob.struction in AVlm’s 
New Loose-Leaf Surgery, 

Tuning Fork AuscuUalion.~-B. B. Vincent Lyon (Ann. Int. iled. 18: No. 3, 
Jfnrch, 1943) described a method of auscultation of tuning fork vibrations for 
the detection of adhesions Involving the stomach, duodenum, portions of the 
colon, and gall bladder, and Uver. It will not detect adhesions between the 
omentum and the biliary organs, nor will it detect appendiceal, pelvic, or other 
abdominal organs. If the bell of a stethoscope i.s placed over the region of the 
stomach, and a tuning fork of large size G. sharp, 410 vibrations, is set in 
vibration and the stem placed also over the gastric region there will be heard 
a characteristic musical note which Lyon calls the **ga.stric note.” The under- 
lying principle of the test is the conduction or transmission of a tuning fork 
note from one hollow viseus to another, which is po-sslble only if they are 
bound together in close relationship, as by adhcsion.s. Thus adhe.sions between 
the gall bladder and pylonis are detected by hearing the gastric note continued 
to the right costal margin. By placing the tuning fork over the region of the 
liver and keeping the boll of the stethoscope over the stomach region, adhesions 
between the liver and pylonis or duodenum can be detected. 

IV. RELATIVE FREQUENCY OF ABDOMINAL DISEASES 

The patient who comes to the office of the general practitioner and who 
believes that the trouble is localirwl somewhere in the abdomen constitutes one 
of a very ninncroas group. It is impos-sible to state the relative frequency of 
the different causes which may be responsible for the symptoms without mak- 
ing some definitions. Afy definition would demand including such conditions 
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as pregnancy ^vith vomiting and the enlarged liver of cardiac congestive fail- 
ure. Obviously when one docs that, the digestive diseases and the primary 
organic abdominal diseases (such, for instance, as the enlarged spleen of leu- 
cemia) recede into a decimal minority. Ve are under the necessity then, of 
making some distinctions if we are to get such a bird 's-eye view. 

In the first place, in such a list the functional disorders and the reflex or 
secondary disorders are overwhelmingly in the majority. By functional I 
mean nervous dyspepsia. By reflex I mean pregnancy or migraine and by 
secondary I mean enlargement of the liver in congestive heart failure. 

Acute /u7k!(ion<il abdomen— 

Acute digestive up«ets— vcmiting, nausea, diarrhea, due to bad food, 
too much food, nunor fevers, alcoholism, drugs, early pregnancy, mi- 


graine attacks, acnte catarrhaT jaundice, gastric crises, etc 45% 

Chronic functional abdomen — 

Dyspepsia, constipation, viseeroplosi*, psyehoneurosis, irritable colon, 

anemia - 25% 

Acute organic abdomen - 10% 

Acute appendicitis .4.0% 

Cholecystitia, including gallstone colic - ...4.0% 

Perforated ulcer, gastric or intestinal - 0.2% 

Intestinal obstruction 1.0% 

Strangulated hernia 0.5% 

Other forms 

Fecal impaction - 

Thrombosis mesenteric artery 1 Decimal 

Pnenmococcic peritonitis r Percentage 

Acute pancreatitis ....J 

Chronic orffcntc addomen — — — - --.—20% 

Enlarged liver from congestive eardiae failure. — - — Q.0% 

Peptic nicer - 5.0% 

Pelvic tnmors ... ..~&.5% 

Cliolecyatitis - — - — — - — -S.5% 

Colitis, nlceiutive or amebic - — — — - — 0.5% 

Sigmoid diverticulitis - — — - - — - — 0.5% 

Neoplsiis of etomadf 

Neoplasm of intestines I 


Neoplasm of spleen 

Neoplasm of kidney — — - — 


V. PEESENTING SIGN— GENEEAE PISTENTION OF THE ABDOMEN 
Ascites is any collection of free fluid within the peritoneum. Free pus is 
not, however, ordinarily included in the definition. Ascitic fluids are serous, 
except in the extremely rare instances of chylous ascites. 

The four common causes of ascites arc ; 

Cardiac failure with pasave congestion of the liver. 

Nephritis with renal failure. 
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Vortal and caval olMruction (ami in tJie case of cliylous ascites, tho- 
racic duct obstruction) — conimonly cirrhosis of the liver, more 
rarely sypliilitic liver; Pick's disease, thrombosis of the portal or 
caval veins, etc. 

Irritation of the peritoneum by inflammation (tubcreuIosi.sl. or malig- 
nant implantation (ovarian cancer), or an enlarged or neoplastic 
orpan (ovarian cyst, splenomegaly, metastatic carcinoma of the 
liver). 

On the basi.s of the records of over 2,000 aiitopsie.s Cabot found that 88 
per cent of ascites was due to ear^liac Mealciie.ss, neoplastic peritoneum, renal 
disease, cirrhosis of the liver, and tuberculous peritonitis in the order named. 
Clinical records show that cardiac failure as a cause of a.scifos outnumbers all 
other causes put together. 

The dinpnoais of ascites may be eltlicr very easy or %'ery difficult. Wfh 
the large accumulation of cardiac cmbarra.ssinent or cirrhosis, recognition of 
the nccuniulation from the general dhstention of the abdomen, dullness in the 
flanks and tympany around the umbilicus in the recumbent position, and fluid 
wave can hardly ho missed. But small accumulations or pockcte<l necntnuln- 
tions may easily be missed. In lhe.se cases one can feel the fluid and hear it 
gurplo often by putting the forefinger of one hand on the abdomen and jig- 
gling them up and down. Indeed, I have known otlierwiso accomplished dlng- 
ufistieinna who never get the hang of making the diagnosis of ascites. I re- 
niomber one instance when a fellow practitioner who had cardiac failure called 
me in to confirm his belief that he had a pancreatic cy.st. I told him he just 
had plain ascites. lie said that could not be because another consultant, one 
of the best known names In American medicine, .said there was no ascites. But 
the attending physician tapped hint and got about a gallon of fluid. Just as 
ne were finished, the owner of one of the be.st known names in Amerieau 
medicine came in and asked wlmt was going on. "When he was told we uere 
tapping the abdomen he exclaimtsi, “Well, I know you didn’t get any fluid.” 

It is not neccs-sary to dwell at length on the diagnosis of the main form 
of ascites. 

Cirrhosis always produces ascites if the patient lives long enough. It 
usliers in the stage of decompensation and is the precursor of death. 

Syphilis of ‘the liser diK*s not pnKliice ascites ns a rule. (Sec j). 471.) 

Ascites ill a young subject should .suggest first tubcreubnis peritonitis, and 
.second, l'ick’.s sjridrome (adhesive i>eriearditis, or i>oly.scrositis). (See p. 385.) 

Chylous ascites most often oeeiirs from eais-iiioma of the slomneh inelas- 
tnsi/ing info the reeeptnculum chyli nnd/or the thoracic duct. In one such 
ease I was able to see and palpate the dilated terminal portion of the thoracic 
duet above the clavicle. Almost equally common is rupture of the rcceptncti- 
him by trauma— i.e., the nheels of a ear pas.sing over the abdomen. Cirrhosis 
of the' li\er has Ik'cii rejMirted as a cause of thromliosis of the itc< pl.ipultim. 
(Medical News, IHO.'.) 

Thrombosis of the inferior vena cava U a rate eondition wbirh may oeeur 
hi the foiin.e of carcinoma of the liver, cirrhosis, or, rarely, eholcey.slllis. There 
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is invariably ascites, and usually edema of the lower extremities. The collat- 
eral circulation is usually established in deep branches so that superficial veins 
are not in evidence. 

Ohiari's syndrome (Chiari: Beitr. z. path. Anat. u. z. allg. Path. 26: 1, 
1899) is obliteration of the hepatic veins doe to thrombophlebitis. It may be 
due to a variety of lesions situated at the junction of the hepatic veins and the 
inferior vena cava — neoplasm, gumma, cirrhosis of the liver (Hutchinson and 
Simpson: Arch. Dis. Childhood 5: 167, 1930), inflammatory masses, hyper- 
nephroma (Jacobson and Goodpasture; Arch, Int. Med. 22: 86, 1918), and 
polycythemia vera (Altschule and AVhite: New England J. ^iled. 22: No. 25, 
June 22, 1939). In one group of patients the onset is gradual with, after a 
period of premonitory epigastric pain, ascites, a large tender liver, and dilata- 
tion of the .superficial veins of the che.st and abdomen. Vomiting is common; 
jaundice is not. Death is inevitable in one to six months. In the group with 
sudden onset and the course fulminating with coma and delirium, there is rapid 
development of the signs enumerated and death occurs within a week or less. 

Differential diagnosis of ascites must be made from ovarian cyst, pregnant 
uterus, distended bladder, paucreatie eyst, echinococcus cyst. The contiguous 
circumstances and etiologic factors enter into the judgment more than the 
physical examination of the abdomen. E.xamination of the peritoneal exudate 
as described by Steinberg (J. A. M. A. 11: No. 7, Feb. 15, 1941) may give 
some help. 

Distention of the abdomen, the result of tumors such as the enlarged 
spleen of leucemift, the pregnant uterus, ovarian cyst or pancreatic cyst, should 
cause the diagnostician no difficulty. 

Hirschsprung's disease, megacolon, is a rare but almost the only cause of 
distention. Strictly speaking, Ilirsehsprung’s disea.se is an idiopathic con- 
genital delatation of the colon. Perthes said that when a definite mechanical 
reason can be found for the disease, it precUide.s its being classified as Hirsch- 
sprung's disease. But in so many cases kinks are found at the splenic flexure 
or the descending colon, or at the rectosigmoid juncture, that rigid ela.ssifica- 
tions of this kind are not practical. 

The sigmoid especially, hut also the whole colon, is enormous. In For- 
mad’s case the circumference of the colon was from fifteen to thirty inches 
and the weight of the contents forty-se^-en pounds (Osier). The taeniae and 
haustra are almost erased. The wall of the gut is thin. 

The symptoms usually begin during the first month of life, but may be 
delayed until the end of the first year or more. 

The two characteristic signs are distention of the abdomen and obstinate 
constipation. In many cases the cause of the distention can be seen to be the 
dilated colon, the coils of which can be discerned through the abdominal wall. 
Visible peristalsis is seen in some cases, and sometimes in most cases, depend- 
ing upon the stage of nelivily of the colonic musculature. The constipation is 
severe, days and often weeks passing without a bowel movement. Bectal 
examination may detect an obstruction nr kink, perhaps the fons et origo of 
the condition. 
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Slegacolon In adult life is, I believe, always the end-stage of Hirsch- 
sprung’s disease in infancy. The patients have distention, which Is likely to 
come in spells or attacks, and constipation and also a steatorrhea and a general 
constitutional condition which has been called ‘’nontropical sprue.” There is 
anemia, achlorhydria, indigestion, disturbance of pancreatic physiology, low 
blood sugar curve, weakness, and underweight. (Sec Hanes and MacBryde: 
Identity of Tropical Sprue, Nontropical Sprue and Celiac Disease, Arch. Int. 
Hcd. 58:3, 193G.) 

Von Gierke’s disease is a glycogen storage disease, porhap.s related to 
Gaucher’s disease. It is congenital, probably a Jlendelian recessive character. 
It begins to present in infancy or early childhood as a distended abdomen due 
to an enlarged liver, three or four times normal, and an enlarged heart, pos- 
sibly enlarged kidneys. All the enlargements are due to glycogen deposits 
which may appear also in the skeletal muscles, and give the cells a vaeiiolafcd 
appearance. The spleen is not enlarged. Growth retardation in yonth and 
obesity arc common. Blood sugar is low and blowl cholesterol increased. Peri* 
fxlieni vomiting is common ; jaundice does occur. 

Phantom Ttanors. — Nearly every practltloucr of long experience has a 
story about a puzzling abdominal tumor, svhich disappeared when laparotomy 
was made, or under an anesthetic. Speculations as to their nature have varied. 
Sir James I'agct, in Clinical Ltclvrcs and Essaijs (3875), has quite a long chap- 
ter on them. He believed the tumor to be due to the swelling of part of a muscle 
daring contraction. The abdomen Is, I suppose, the commonest .she of these 
phantoms. Sir James relates the hisforj' ot a patient, a woman of thirty, trith 
a tumor In the upper part of her abdomen. “It was roundish, Hrra, nearly 
hard, constant in its characters and place, often painful and distinctly pulsat- 
ing, like an aneurysm. In full medical and surgical consultations with my 
colleagues, the question was whether it was a tumor with a pulsation communi- 
cated from the aorta, or nneurj-sm. The opinions were many, and various, 
perhaps because the tumor was painful. So one day I gave the patient chloro- 
form and the tumor, the ancurj-.sm, and the doubt disappeared : they were all 
phantoms.” 

VL PRESEKTINO SIGNS— RIGIDITY AND TENDERNESS 
OF THE ABDOMEN 

The typical acute abdomen has a sadden, stormy onset with pain, fever, 
nausea, vomiting, rigidity, tendernes**. later distention, shock, and collapse. If 
due to inflammatory processes leueocjiosis must he added to this. 

The causes of the acute abdomen are, in order of frequency: acute ap- 
pendicitis, acute cho!fcy.stitl«, salpingitis, perforated peptic ulcer, pre-eruptive 
herpes zoster, aeufe intestinal olrtlroctioii, strangulated hernia, twistcil ovarian 
pedicle, ectopic pregnancy, gastric crisis of labe.s, acute pancreatitis, mesen- 
teric thrombosis, jrcckel’.s diverficnlilis, and acute yellow atrophy of the liver. 
Aeute appendicitis js numerically more frequent than all the rest pul together. 
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One of the primary obligations for every practicing physician is the ability 
to recognize the acute abdomen as soon as he sees it. He must then run over in 
his mind the list of causes and strive to make a differential diagnosis. 

Acute Appendicitis. — (See below.) 

Intestinal Obstruction. — The causes of acute mechanical obstruction are, 
in order of frequency : strangulated hernia, volvulus from the intestine twist- 
ing about a postoperative adhesion to the anterior abdominal wall, intussus- 
ception, sigmoid volvulus, intussusception or voUmlus of Meckel’s diverticulum. 

Midway between acute and chronic obstruction are the sudden onset of acute 
obstruction from tumor of tie bowel (due to swelling or hemorrhage into the 
tumor), fecal impaction, and obstruction due to packed ascaris lumbricoides 
(Venning : Intestinal Obstruction Dae to Ascaris Lumbricoides, J. A. M. A. 54 : 
No. 25, June 18, 1910). 

Volvulus of the intestine around a postoperative adhesion has, in this cen- 
tury of surgery, acquired second place after appendicitis, as a cause of acute 
abdomen. The usual pathologic picture is a thin strand of adhesion, an inch or 
more long, attached to the peritoneal site of an old laparotomy scar at one end 
and the intestine at the other. It usually occurs in the small intestine and hence 
vomiting comes on early and is the dominant symptom. Pain is intense, but dis- 
tention not marked, and tenderness and rigidity are likely to be localized in the 
upper half of the abdomen. 

SleclicVs diverticulum is a pouch from the small intestine, the vestigial re- 
mains of the omphalomesenteric duct. It persists in from 1 to 2 per cent of all 
individuals, according to different reports. It is much more frequent in males. 
It may only be a small unattached tooblike projection, but in 161 cases with 
pathologic changes it was attached to the umbilicus in 110 cases (Turner: 
Guy’s Hosp. 9: 279, 1906). It may be attached to nearly any portion of the 
small intestine between the last third of the jejunum and the last third of the 
ileum, although usually it arises from the ileum about two feet from the ileo- 
cecal valve. . Of extreme rarity is an umbilical fistula. 

Lesions due to Meckel’s diverticulum seem oftenest to produce symptoms 
in adult life, the average age of Porter's patients being 21 years, 9 months. 
(Porter: Abdominal Crises by Meckel’s Diverticulum, J. A. 51. A. Sept. 23, 
1905.) 

Meckel’s diverticulitis may have h long recurrent history. In infants 
there is indigestion, fever, vomiting, constipation, followed by several soft, 
bloody stools. It can occur at any age, but the majority of attacks occur after 
childhood. One-third of a reported series were children, nearly a half were 20 
to 54 years. Cases have been reported at the age of 70 and over. Fecal con- 
cretion lodging in the diverticulnm may initiate the attack. It is the most fre- 
quent disease of ileekel’s diverticulnm. 

Obstruction from ^leckel’s diTOrtieulom occurs most frequently as strangu- 
lation by the constricting band, the ileum becoming ensnared (101 of Porter’s 
184 cases were of this nature). The a^•e^agc age of onset is 15 years. Intussus- 
ception is next in frequency, these always being, of eontse, in the free variety 
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(20 of Porter’s cases), and volvulus l«y the intestine twisting about the stalk 
(8 of Porter’s cases). The a\era}ic ape of onset in all cases of Jfeckel’s ob- 
struction is 13 years. 

Paralytic ileus is intestinal o1>stmction not mechanical in oripin, but due 
to paralysis of the inusciilatnre of the bowel. It occurs as a complication of 
laparotomy or as the terminal event in peritonitis. 

Mesenteric thrombosis of the arterie.s from endocarditis, emboli from any 
source as mitral stenosis, or arlerioselerosis, causes local panprene of the bond 
with the symptoms of obstr\Jction. It is usually fatal. 

Torsion of the pedicle of an ovarian tumor may come on pradnally, or 
suddenly. If pradnally it may cause only moderate (Ustrcss, If sudden it 
cause.s acute aponizinp pain, ripidity, and leiideniess with sjTnptoms of shock, 
the whole picture siniulalinp acute peritonitis. 

Ectopic pregnancy eon.stifulc.s an alHlominnl cinerpcncy of preat impor- 
tance. It .stands hiph amonp the causes of maternal mortality. The nnaloinie 
forms arc varied: there arc reporl.s of twin eefopie prcpnancy, and concomi- 
tant uterine and tubal prcpnancy. The inter-stiiial form in uhich the fetus 
develops in the tube just at its entrance to the titcrus, netnally in the wall of 
the tttcrus, may not rupture until the fourth or /iftJi month. In the usual 
isthmlc, or ainpullarj’, location, in the tube itself, rupture and tubal abortion 
occur at the second or third month. 

Diagnosis of Interstitial ectopic prcpnancy before ruj)lure Is very difRcult. 
There is a history of a skipped period, or the flow has not Insfetl more than ft 
day. In every respect both in history and by vaginal examination, the signs 
may be those of intrauterine pregmincy. 

After tubal nborlton, or rupture, the ellnlcfll picture Is quite chnrftcteristle. 
There U a history of early pregnancy. Interrupted by nn attack of sudden pain 
in the pelvic region, fainting, a disdiarpe of blood from the vagina, followed 
by symptoms of shock, or rather bemorrhape. 

ifs» flhrupf onset produces a succession of cramplike pains and a bloody 
vaginal .show, not enough to call ft hemorrbape. 

In all cases the signs of infernal hemorrhage begin to appear — pallor, diz- 
zincs.s, rapid pulse, deep siphliip breaths. A bluish discoloration around the 
navel is a reliable sign of intra-nbdominol accumulation of blood. 

Fever is not marked. In 350 cases Farrar never foumi the temperature 
above lOl.-’i'’ before ojteration. 

Lcucoeytosls is a regular liiidinp and often the height of the leucocyte 
count indieate.s tlie degree of aelivily of licmorrhape. 

Vnginnl examination show.s a iitenis usually somewhat enlarpc<l. almost 
like the uterus of the stage of gt-slalioii Hint is presfnt. In the region of the 
rtiptured tube is a boggy, nonsensUno, wiiisape-shaped, or ill-ilefined mass. If 
it floats anteriorly tbe indic.ition is strunp for ecfople and ngaliisf saljiingitis. 

Tubal pregnancy is more often ovcrlooknl and more often di-ignosed when 
not jircseiit than any other pelvic disease. 
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Strangulated inguinal hernia does not often constitute a diagnostic prob- 
lom. The patient usually announces the diagnosis, although not always, and 
in the presence of intestinal obstmction it should always be eliminated or con- 
firmed as the first procedure. Tlic diagnosis is made: (1) a hernia formerly 
reducible is now irreducible; (2) a tumor, or mass, in the inguinal region, or 
scrotum, nonespansile on cough, and tender; (3) a feeble, rapid pailse; (4) 
an anxious facial expression; (5) a slightly distended abdomen fender at the 
navel epigastrium and \ieinity of rupture; (6) nausea and vomiting ; (7) fever 
and leucocytosis late. 

Peritonitis. — Generalized acute peritonitis may be the first indication the 
clinician has of a peptic ulcer, au appendicitis, a salpingitis, an intestinal ob- 
struction, or a puerperal sepsis. Jfany a duodenal nicer is silent until it per- 
forates. Hertzler (Surgical Pathology of the Peritoneum, J. B. Lippincott, 
1935) divides peritonitis into the hyperemic, the exudative, and the plastic 
stages. The clinician should recognize it in the hyperemic stage, if his thera- 
peutic efforts are to he re\rarded. The initial sign of any perforation of the 
bowel is pain followed by a period of calm. Tins is true of perforation of a 
duodenal as ■well as of a typhoid or colon ulcer. In abo\it 50 per cent of cases 
the pain is severe enough to cause the summoning of medical council. That is 
the golden time to make the diagnosis. After the period of calm the signs are 
rising temperature, rigidity, tenderness, leucocytosis, vomiting, distention, and 
shock. They represent, progressKely, periods of increasing danger and calamity. 

Fneumococcic peritonitis occurs almost entirely in children and in 75 per 
cent of cases in females in whom the portal of entry is the nterosalpingo canal. 
It may be primary or secondary. The secondary cases follow pneumonia or a 
respiratory infection, a point of importance in diagnosis. Otitis media is also 
a precursor. The symptoms are the same as of general peritonitis of any kind 
— pain, vomiting, fever, thirst, hiccup, leucocytosis, tenderness, rigidity, and 
distention. Diarrhea is mentioned by all authors, although in ordinary general 
peritonitis diarrhea is not common. The mortality is about 85 per cent even 
with modern chemotherapy. 

Acute yellow atrophy of the liver occurred three times in 28,000 cases 
admitted to the Johns Hopkins Hospital during 23 years. The spnptoms are 
acute and fulminating, with rapidly developing jaundice, vomiting, shock, and 
prostration. Some cases have been reported in which the onset was less abrupt, 
with prodromal headaches and gradually developing jaundice over a two or 
three weeks’ period. The liver is found to be extremely small with extensive 
necrosis of parenchymial cells. The duration of the disease has been reported 
as long 'as forty days. It is highly fatal; if recovery does occur the liver 
undergoes cirrhosis. 

The etiology is varied, leading to the saying that it is a sjunploin-complex 
rather than a disease. The factors listed are pregnancy (about half the cases), 
alcohol, phosphorus, chlorofor/n, infectiou-s jaundice, and syphilis. However, 
in my small experience, cases occur for which no otiologie agent can be identi- 
fied, Jfost cases occur from the tenth to the fortieth year. Rollcsfon colfecfed 
42 eases occurring before the tenth year. 
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Vn. PRESENTING SIGH— ABDOMINAI. HEMORRHAGE 

Vomiting of blood in over 90 per cent of cases is due to peptic ulcer or 
gastric cancer. Cirrhosis of the liver is the next thing to think of, and in the 
presence of enlarged spleen, Banti*s disease or hemolytic anemia. Rare, puz- 
zling instances occur in association with intra-abdominal infection (appendi- 
citis, etc.) probably due to infecih’e emboli carried to the gastric mucosa, and 
a few scattered reports of hematemesis in association with bacterial endo- 
carditis (petechiae) are found in the literature. 

Bleeding from the bowel ocenrs from any ulcerative lesion of the gastro- 
intestinal tract, including ulceration of neoplasms and varices. Tarry stools 
indicate upper digestive tract lesions. Hemorrhoid.s and rectal ulceration pro- 
duce fresh blood. 

Henoch's purpura (Ilenoeh: Kliru Wchnschr, 11: 641, 1874) consists of 
purpura of the skin, arthralgias, stiff joints, possibly arthritis joint pains, 
with visceral sjTnptoms, such as nausea, vomiting, abdominal cramps, diarrhea, 
'and bloody stools. First described in children it occurs, however, in those of 
all ages. It is probably allergic, many of the individuals showing food 
sensitivity. 

Concealed internal hemorrhage, especially from ulcer, produces a syn- 
drome which imfortunafoly seems not to be very well known in the profession 
at large, a.s witness the remarkable narrath'e of Irvin Cobb— “How It Feels to 
Die." 

Mr, Cobb relates that he was 'making a lecture tour through the larger 
cities of the United States and every evening as he was dressing for his ap- 
pearance on the stage he would be overcome with faintness and lie on the bed 
for a while. He moved daily from city to city. It is worth noting that in 
every city he consulted a physician: presumably he obtained the best, or at 
least bettor than average, medical consultation. Every physician examined his 
heart and reassured him. Not one took a blood count or even a hemoglobin 
estimate. Finally, at his last stop, he lay down on the bed and when he came 
to he was undressed, under the covers, and in the room were his manager, a 
doctor, and a nurse. The doctor was estimating his hemoglobin on a Tallquist 
..scale, and found it 40. Incidentally, ilr. Cobb had been having indigestion 
and there ^vas a bottle of smliiim bicarbonate on his dresser. He then went 
through a series of sensations which give point to the title, “How It Feels to 
Die." He writes that he felt like a sphere floating on the surface of the ocean, 
and then he began to sink; he went through depth after depth of colder, 
darker water and then very gently hit the bottom. Then he bounced and 
began to rise through even uai-mcr and lighter strata until be came to the sur- 
face and then he took a long breath. This experience was repeated until one 
time he hit the bottom and did not bounce, and then the lights went ont. 
Whether that is how it feels to die no one knows, but it certainly is the syn- 
drome of internal hemorrhage. 
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Vm. PRESENTING SIGN— LOCALIZED TUMOR, OR RIGIDITY, 

OR TENDERNESS 

A. Upper Left Quadrant of the Abdomen 

Mechakical Deeangements. — Diaphragmatic hernia is the only true me- 
chanical derangement of the upper left quadrant and except when a large 
spontaneoirs herniation of a considerable part of the abdominal -viscera occurs 
into the thorax, there are no physical signs; the diagnosis, if made at all, must 
be suspected from the history and the final diagnosis by x-ray. 

Inflammations, — ^We will include peptic ulcer under this heading. Moyni- 
han, -who is largely responsible for formulating the symptom-complex by which 
we recognize ulcer (see p. 97), wrote, “the anamnesis is everything; the 
physical examination nothing.*’ Sometimes it is possible to delimit a definite 
area of tenderness. There may be some rigidity of the upper left rectus. If 
induration is considerable, a small tumor may be felt. If perforation has oc- 
curred and the opening has been closed wth omentum and there has been 
some localized peritonitis, a mass more or less indefinite can be made out. 
"With obstruction visible, peristalsis can be seen. But these are rarities: in 
well over 90 per cent of cases the physical examination in ulcer is completely 
negative. 

Syphilis of the stomach appears in the form of ulcer or of>gumma. 'Warthin 
(Am. J. Syph. 2: 425, 1918) described a diffuse form of infiltration. Forms 
similar to linitis plastica occur. Most cases initiate carcinoma, ^ut it is a 
very rare condition, appearing once in about 15,000 consecutive medical cases. 
The clinical course is rapid and severe. Pain, vomiting, great weight loss, 
emaciation, secondary anemia of high grade, and a palpable mass are the find- 
ings. Suspicions may be aroused when symptoms that appear tb be an ordi- 
nary ulcer do not respond to alkaline therapy. The x-ray plate shows a stom- 
ach of diminished capacity (See Eusterman: J. A. ST. A. 96: No. 3, Jan. 17, 
1931). 

Tenderness and pain and rigidity in the abdominal and lumbar region 
may mean kidney stone or infection. The procedure of Slurphy, namely, fist 
percussion over the lumbar region, is useful. It reminds one of the famou-s 
test for kidney stone of Mr. Cameron, of Toronto. He had the patient stand 
on a chair and then told him to leap down. If the patient did so, he had no 
kidney stone. If he told the doctor to go to hell and clambered do^vn slowly, 
he did. 

A history of recent infection of the skin (crops of furuncles or even a 
single furuncle, a carbuncle, an erysipelas) followed by pain in the lumbar 
region should always make the diagnostician panse. It suggests perinephric 
abscess first and Brewer’s kidney second, Many surgeons, even urologists, 
state that perinephric abscess is always secondary to renal infection — tuber- 
culosis, for instance. This simply meaus they have never recognized the 
entity. Most patients go to a general practitioner with a diagnosis of lumbago. 
The abscess is entirely outside the kidney in the perirenal space. It is true 
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that in many instances, perhaps all, the primary metastatic abscess was in the 
renal cortex ami ruptured into the perirenal space. But the cortical focus 
heals and plays no part in the process. I have seen a few autopsy specimens 
and a few that some thorough surgeon decided to remove, and in the kidney 
there was not a spot to indicate that the abscess was primary there: Why they 
should metastasize from the skin is a mystery. The signs of pain, rigidity, a 
hazy tender mass with leueoejiosis and clear urine should suggest the condi- 
tion. Eighty per cent are on the right aide. 

Brewer’s kidney is a clinical entity which -should be included in all ac- 
counts of the acute ahdomcn. It comsists of infective emboli into the kidney 
substance which practically never go on to suppuration. The original focus 
of infection may he anywhere in the skin, but in most easc.s it is never found. 
The signs arc chill, temperature of 104® P,, ieucocytosis, pain in the lumbar 
region — all coming on suddenly. Tenderness o%’er the kidney may be ex- 
quisite. Host cases are on the right side. Urinary changes do not appear 
itntil later when albumin, pas eclbs, bacteria, and blood in small amounts may 
be found. The condition resembles acutejibdominal crises of other nature — 
notably appendicitis. 

Tumors of the upper left quadrant arc carcinoma of the stomach, IjTn- 
phoma of the stomach, various other tumors ot the stomach, carcinoma of the 
splenic flexure of the colon, other tumors of the colon, enlargement of the 
spleen, floating kidney, cnlarge<l kidney, adrenal tnmor, tumor of undencendecl 
testis, retroperitoneal tumors, and aneurysm of the abdominhl aorta. 

The old idea that if a carcinoma of the stomach can be palpated, it is too 
Inte for surgical treatment, is not wholly Injo. Indeed, some of the most 
easily palpated arc circumscribed and easy of resection. About CO per cent 
of gastric cancers present a palpable tumor early or fairly early in the course 
of the disease. Visible peristalsis is present when the tumor obstructs the 
pylorus in about 80 per cent of such case.s. If not present, it can 1)0 stirred up 
by flapping and paddling the abdominal wall. Vety important for the clinician 
after the tumor itself has been detected is (o examine the favorite locations for 
nietastascs — Virchow’s node just above the claviele, the liver, the umbilicus, 
spleen, and colon. Pulmonary nietasta.ses are imconimon. Implantation in the 
rectal pouch, the rectal shelf of Blumer, should be investigated. The A'nrifji- 
berg tumor, in which the peritoneum and both ovaries arc ins-olvod. ocenns in 
5 per cent of cases. 

In infants, the palpation of a hard small tumor in the epigastrium or 
upper abdominal segment confirms the diagnosis of hypertrophic pyloric 
stenosis. 

Lymphoma has been stre-sswl by Means (The S.sTnptoIogy of Lymphoma; 
Its Endless Variety, J. A. 31. A. Il3j No. 8. Aug. 19, 1939). The term includes 
lymphoblastoma, reticulum cell sarcoma, lympho-sarcoma, Hodgkin’s disease, 
nnd giant follicular Ij-rophoma. The common type for clinical purposes is a 
lymphatic tumor without blood changes, and radioscn.sitive. The tumors may 
arise from any lymphatic tissue, but most probably begin in a lymph follicle 
in the submucosa. Symptomatically U can iinitatc many things— peptic nicer. 
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acute appendicitis, small bowel obstruction, xxicerative colitis and, although 
they do not concern xis here, puJinonary tobercxilosis and polyarthritis. Re- 
gional ileitis is strongly suggestive of this condition. A palpable abdominal 
tumor is frequently present. 

There are a number of tumors which may occur in the .stomach — .sarcoma, 
myoma, fibroma, lipoma, neurofibroma, and /termoid cysts. They have little 
clinical significance except as the finding of a tumor is an indication for ex- 
ploratory laparotomy. The exact diagnosis is seldom made except by biopsy 
or at autopsy. 

Carcinoma of the Colon.— AVhite (Am. J, ihSe. 186: No. 5, Nov., 1933) 
in a study of 53 cases of catcinoma of the colon had 7 located at the splenic 
flexure, 5 in the transverse colon, and 4 of the descending colon. Acute ob- 
struction occurs in these tumors near the splenic flexure more often than with 
carcinoma elsewhere in the boxvol except at the eecum. Chronic obstruction 
also occurs. The signs of carcinoma of the colon in order of frequency are 
indigestion, weight loss, constipation (more frequent in lesions of the left side 
than of the right side), Hood in the stool, secondary anemia, and obstruction. 
Alternating diarrhea and constipation are more frequent in textbooks than in 
practice. Diarrhea in growths aljovc the rectum is an almost negligible symptom. 

Palpable Spleen.— Small palpable spleen is almost always dne to malaria, 
sepsis, undulant fever (typhoid no longer is a frequent factor), infectious 
mononucleosis (50 per cent of eases), or other infection, pernicious anemia or 
secondary eirrhosi.s of the Hx'er. 3fyeIogenous leucemia, Banti’s disease, 
splenic anemia, hemolytic jaundice, Hodgkin’s disease are the common causes 
of very large or moderately large spleens. Gaucher’s disease causes large 
spleen, but is very rare. Gaueher’s disease (Gaucher: “These de Paris, HI. 
3-31, 3882) begins almost always in childhood and infancy, often affects sev- 
eral members of a family of the same generation, and is characterised by pro- 
gressive enlargement of the spleen, to enormous size, and subsequent enlarge- 
ment of the liver. A characteristic brownish-yellowjdiscoloration of the skin 
on the exposed parts of the body, and a peculiar yellowish, wedge-shaped 
tliickening of the conjunctivae of both sides of the cornea are seen. There is 
an anemia and a moderate lencocylosis. Thrombocytopenia is a marked and 
early picture. It has a predilection for the Jewish race. The eelfs of the 
spleen, liver, hone marrow and elsewhere were called epithelioma by Gaucher 
and endothelioma later, but are quite sui generis and contain lipid granules, 
identified as kerasin. 

Niemann-Pick’s disease is similar to Gaucher's, but observed only in in- 
fancy. There is general Ijnnph node enlargement. Enlargement of the liver 
occurs early. In the spleen, bone marrow, and monocytes of the peripheral 
blood there are large vacuoles, lipoid in reaction. 

Neoplasms of the spleen are rare, sarcoma accounting for over 95 per 
cent of them. Felty’s s 5 Titlrome (Bull. Johns Ifopkins ITosp. 3o:16, 3924), 
consisting of enlargement of the spleen, leueopenia and arthritis in elderly 
persons, is believed by Price and Schocnfeld (Ann. Int. Jlcd. 7 : No. 10, April, 
1934) to be due to chronic infection. 
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Thrombosis of the splenic vein prodaces agonizing pain in the left upper 
(piadrant, with a rapidly enlarging spleen and usually ascites The liver is 
usually not enlarged. 

Cysts of the spleen are rare. They produce large, easily palpable tumor, 
%\’ith usually no symptoms. The true cysts have a lining membrane and ate 
apparently neoplastic. They can usually be detected on s-ray examination. 
When calcified, such identification is easy. The only two conditions .‘showing 
calcification on the x-ray plate in the upper left quadrant are calcified splenic 
artery and calcified splenic cyst (Sweet: New England 31. Jour. 228: No. 22, 
June 3, 1943). 

Banti's disease, splenic anemia. Banti (Beitr. z. path. Anat. u. z. allg. 
Path. 24: 21, 1898) described an anemia with enlarged spleen and cirrhosis of 
the liver and O.sler named it Banti’s disease (Am. J. 31. Sc. 119: 54, 1900). 
Since then a great deal of critical analysis of the cases has occurred, and it is 
often said that no such disease exists. The criticism is largely along the line 
that sections of the spleen in Banli’s disease cannot he differentiated from the 
spleens of hepatic cirrhosis. Undoubtedly, the histology of Banti’s spleen is 
not specific and undoubtedly, many eases of hemolytic anemia, and myelo- 
genous leucemia without Icucocyfosis have been called Banti’s, but I believe 
that cases of Banti’s syndrome occur and do not fit into any other clinical 
picture. 

The age of onset is under thirty-five years. The onset may bo insidious, 
but In all of my cases it began with copious vomiting of blood. In fact, most 
of the anemia can be ascribed to the hemorrhage. The spleen is easily palpable, 
but never attains the size of a leucemia spleen. The liver is palpable in about 
half the cases. The average red cell count is 3,000,000, The red cells arc 
normocytes. A leucopenia affecting all types ol white cells Ls a regular part of 
the picture- The course of the disease may he long and benign, although 
liable to interruption by gastric hemorrhage. 

Schistosoma Japonica (Bilharziasis, Blood fluke disease).— The form which 
is endemic in the Far East — China, Japan, Formosa — produces splenomegaly 
and ascites. (Jlelcney: 3Ied. din. North America 27: No. 3, 3ray, 1943.) 

Histoplasmosis of Darling, a rare infectious disease caused by the fungus 
Ifisloplosmo capsiiZaluuv, has been reported in the United States. In the reticulo- 
cndothclial cells in the body tissues and in the monocytes in the blood the para- 
silfs TtscTTibling yeast in stmeVAre arc found,*, they can be cultivated. The 
prominent signs are splenomegaly and hepatomegaly. The onset is with fever, 
vague abdominal pain, diarrhea, and acute bronchitis. Death has always oc- 
curred. (numphrey, A. A.; Kcliculo-cndothclial Cytomycosis [Uistopla-srao- 
sis of Darling], Arch. Int. 3rod. 65: 902, 1940.) 

Hemartoma of the Spleen (Splenoma) is a tumor composed of tissue, pres- 
ent in excess beyond normal requirements, that can hardly be distinguished 
from normal but possesses a limiled capacity for aberrant growth. They arc 
benign and often attain a large size. The tumor is probably of embryonic or 
embryonic rest origin. In Fischer’s case the spleen weighed 2,100 grams. The 
only sjTnptoms or signs are of splenic enlargement, the function of the spleen 
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not teing disturbed. The age of onset of growth of the organ has varied in 
the reported cases from twenty-eight to eighty-four years. (See Sweet and 
Warren ; England J. Jled. 226; No. 19, May 7, 1942.) 

Abscess of the spleen should always be kept in mind as a possibility when 
in the course of even minor suppuration elsewhere the spleen enlarges, 
tenderness and pain. Funrnculosis, otitis media, erysipelas, femoral thrombo- 
phlebitis, and appendicitis have been the etiologie foci in reported cases. The 
metastatic splenic symptoms may develop from one day to several months 
after the original suppuration. There may be symptoms and signs of left 
abdominal disease unthout palpable spleen, and the abscess may be deep in the 
splenic tissue, producing chills and fever and palpable spleen without pain or 
tenderness. (See Wolfsou: New England J. Med. 230: 135, Feb. 3, 1944.) 

Thrombosis of the portal system, especially the portal vein, produces 
.splenomegaly and ascites of quite sudden onset. It may be a complication of 
portal cirrhosis of the liver, but cases are on record of spontaneous occurrence 
in apparently previously healthy young individuals. (See Eeich: Ann. Int. 
Med. 7 : No. 2, Aug., 1942 • and Bissell : Med. Clin. North America about 1920- 
1925.) 

Palpable Kidney. — (This discussion applies equally to the right side.) 

With a patient’s history of Dietl’s crisis it is significant if yon can feel the 
lower pole of the kidney with the patient standing. Usually, however, with 
Dietl’s crisis one can push the kidney over most of the abdotnen. 

Kidney tumor may be due to bypernepbroma, sarcoma, cystic kidney, 
adenocarcinoma, tuberculosis, hydronephrosis, pyelonephrosis. 

The old diagnostic hooinies about di/ferentmting a splenic from a renal 
tumor by the fact that the colon is in front of a renal and behind a splenic 
tumor never made much sense: in the only cases in my experience where there 
M'as any confusion the colon was completely displaced anyway. And modern 
urologic diagnostic methods have made kidney tumor diagnoses so exact that 
it is taken out of the internist’s hands. All the internist is supposed to do, 
therefore, is to decide that a given tumor is renal in nature and turn it over 
for a careful urologic work up. 

TJndescended Testis. — The finding of an undescended testis wth an ab- 
dominal tumor is a matter of great significance to which Osier called attention 
hut Avhieh has been entirely neglected by most diagnosticians and textbook 
uTiters since. The tumor may be anjnvhere in the body, but is most likely to 
be in the kidney region ; most of them are on the left side. They are cystic in 
nature, probably dermoids. In one such case reported by Oiitland and myself 
(Surg., Gynee., and Obst. 22: 204, 191G), the patient was 62 years old and had 
carried the tumor for 15 years. It uas the size of a small watermelon, oc- 
cupied the left side of the abdomen, and was filled with a thin chocolate- 
colored fimd. 

Retroperitoneal tumors may occur anjnvhere. In a series of 45 cases, 9 
occurred in the upper left abdomen or in the epigastrium. They may be 
malignant or benign. They are lipoma, fibroma, myxoma, chondroma, myoma, 
neuroma, sarcoma, lymphadenoma, mixed, and of all varieties of cysts. The 
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age incidence Ls preponderanlly from thirty to seventy. The symptom.s are 
dependent on location. An abdominal mass presented in most cases, and also 
abdominal pain. WTien the growth is in the lower abdomen or pelvis it usually 
invades ne^^•e tissue or vertebrae and prodaces pain in the legs, hack, bladder, 
testicle, leg paresthesias, etc 

'lumoTs of the sraall intestine may occur anywhere. The benign tumors 
are adenoma, lipoma, fibroma, myoma, angioma, cysts, lymphangiectasis, and 
multiple cavernous hemangioma. Of the malignant growths both carcinoma 
and sarcoma occur, sarcoma being mnch more frequent in the small intestine 
than in the large. The symptoms will depend on the location and degree of 
obstniction. The higher np in the gtit the tumor, the more likely .symptoms 
are to be pronounced. Extraonlinarily large tumors are usually sarcoma and 
are quite painless. (Haggard : Tumors of the Small Intc.stine, J. A. M. A. 59 : 
No. 4. July 27, 1912.) • 

Situs inversus may produce quite startling dullness and even solid tumor 
from congestive heart failure, in the liver in the left upper quadrant. The 
latter happened to me once in a Co-year-old man uho had never suspected his 
condition. (Pasternack: New England J. Med. 227: No. 25, Dec. 17, 1942.) 

B. Upper Right Quadrant of the Abdomen 

Aside from duodenal dilatation and duodenal ileus (.sec Wilkie: Am. J. 
51. Sc. 173: 643, 1923) the only mechanical derangement of the upper right 
quadrant is gallstones, and these will he considered os terminal results of 
inflammation. 

Cholecystitis is one of the commonest diseases in human beings over the 
age of forty. This is not difficult to understand becatiso the portal circulation 
is constantly carrying toxins and bacteria from tlic entire bowel to the liver 
for detoxification and elimination, and the bile is the only route for such 
elimination. The gall bladder is tlie main site where stasis occurs; on its 
walls and in the bile flow, therefore, the bacteria and toxins would naturally 
do their work. Pregnancy also, for some reason, affects the gall bladder. 
5Iann and Higgins found that the normal emptying of a gall bladder when 
a fat meal is given doe.s not occur during pregnancy. This observation was 
repeated in the dog, the guinea pig, and the gopher. When the uterus is 
emptied the gall bladder resumes its nonnal response to the emptying reflex. 
Pregnancy and gallstones have long been linked by clinicians. 

The succession of changes which may go on in the gall bladder is of a 
great variety. Theoretically the order of the process should be acute catar- 
rhal cholecystitis which citlicr subsides or progressc.s into chronic cholecystitis 
which goes on to the formation of gallstones, which then may or may not set 
up mechanical dLstiirl»arices leading to indigestion, colic, impaction in the cystic 
duct, inva-sion of the common duct with jaundice. Practically, this happens 
often enough, but there are variations. The acute cholecystitis may lead to 
suppuration with empyema of the gall bladder. The stone impacted in the 
cvstic duct may lead to hydrops or mucocele of the gall bladder. In such cases 
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tbe walls of the gall hladcler are very thick and reticulated. Indeed, the cystic 
duct can be obliterated by chronic inflammatory processes alone, with no gall- 
stones to be found. 

A variation of such processes is a metabolic form of inflammation of the 
gall bladder. The mucosa is roughened, resembling the surface of a straw- 
berry. The process is due to the deposit in the villae of cholesterol-like de- 
posits. Infection also plays some part in the process. Whether these gall 
bladders go on to stone formations, as I understand it, is not entirely certain. 

Another, though rare, event which may arise as a complication in this 
process of inflammation and stone formation is rupture of the gall bladder. 
In a series of 6,800 cases of gall bladder disease, perforation occurred 96 times. 
(Eliason and 3IeLaughljn; Am. Snrg. 99; 914, 1934.) Perforation occurs with 
and without stones: in the proportion of about 3 to 1. The mortality is about 
5 per cent (Stone and Douglas: Am. J. Surg. 45: Xo. 2, Aug., 1939). The 
history nearly always shows a more or less long period of chronic cholecystitis. 
The symptoms of onset are pain, vomiting, chills, fever of not very high de- 
gree, and. moderate leucocytosis. The signs are tenderness and rigidity and a 
feeling of a tender mass in the upper quadrant. 

The diagnosis of these conditions depends upon a knowledge of the vari- 
ous forms of pathology which may occur. Long ago Jloynihan taught us to 
abandon the idea that the signs of gallstones arc colic, vomiting, and jaundice. 
A very large number of cases of chronic indigestion are due to cholecystitis 
or gallstones. "When ‘the inflamed gall bladder rests on the duodenum and 
especially when it becomes adherent there, the most exact and exquisite imita- 
tion of duodenal ulcer will ensue. But any chronic indigestion with discom- 
fort after meals, anorexia, nausea, and meteorism with belching, which is an 
especial sign of gall bladder indigestion, should be suggestive. The elicitation 
of rigidity and tenderness with the maneuvers of 3Iurphy (see p. 96) are 
signs more likely to be present than any found in ulcer. The \ise of cho- 
lecystography has given us the most reliable objective sign of gall bladder 
disease. 

The diagnosis of acute gallstone colic with sudden onset, fairly sharp 
localization over the gall bladder, and radiation around the costal border and 
into the right shoulder is not tisnally difficult. 

Stone in the common duct may pass on through into the duodenum, mak- 
ing its passage by colic, vomiting, and jaundice or it may lodge in the common 
duct giving rise to a syndrome of more or less classical outlines. The attacks 
are intermittent, marked by the hepatic fever of Charcot, colicky pain, transi- 
tory jaundice, chill, sweating with otherwise negative physical findings. In 
quite a proportion of cases these attacks come on after a gall bladder opera- 
tion in which a large number of stones have been triumphantly removed. 
Either a stone in the common duct has been overlooked or one has come doivn 
from the liver, or a new stone has formed. Gallstones certainly form with 
remarkable rapidity. Cameron (J.A.3r.A. SI: Xo. 20, Xov. 17, 1923) re- 
ported a ease where thirty-eight gallstones, all of considerable size and lamel- 
latcd, formed within eighty-six days. 
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It must not be supposwl that stone in the common duct always produced 
the classical picture of chill, intermittent jaundice, etc. They may occur with- 
out any trace of jaundice. Jlost of the cases of so-called postoperative biliarj' 
dyskinesia are really stones in the common duct. 

The gall bladder as a tumor is a not infrequent occurrence. Sfo-stly, of 
course, it occurs u ith mucocele or hydrops of the gall bladder, but at times 
it may be so large as to be puzzling. 

Acute pancreatitis is a chemical form of inflammation. It occurs when 
the pancreatic duct is occluded and secretions are dammed back, causing 
autolysis. In 78 per cent pf eases the cause of the obstruction is a gallstone 
which has moved down the common duct Info the nmpula of Vater. Other 
cases are not so easily explained. They frequently occur after a hea\-y meal. 
The sjTnptoms and signs are those of acute abdomen. It is, however, far more 
acute, fulminating, and se\ere than any other form of acute abdomen. The 
initial pain is agonizing, the toxemia profound, and shock and ileus follow 
very* rapidly. There is tenderness over the pancreas and rigidity There is 
an elesation of serum amylase. The correct diagnosis is seldom made, the 
most common mistake being to label it perforation of a duodenal ulcer. The 
mortality, by eonsenative treatment, is about 22 per cent, from 50 to 75 per 
cent when operation is performed. 

Chrouic pancreatitis is an increase in the connective tissue of the organ. 
It may follow an acute pancreatitis. It is usually associated uith chronic gall 
bladder disease or arteriosclerosis. The diagnosis is almost never made during 
life, except on suspicion. Vague digestise distress, bloating, belching, attacks 
of mild jatindice, fatty .stools are the symptoms aseriljcd to it. Perhaps the 
nearest one ever comes to a positive diagnosis is the .syndrome of adult mega- 
colon with sprue and steatorrhea (see p. 121) in uhieh one must assume that 
the pancreas i.s involved. (See Pratt: Pancreatic Disease, J. A. 31. A. 120: 175, 
?3cpt. 19, 1942.) 

Subphrenic abscess mu.sl be classified ns an inflammation of the upper 
right quadrant, but the signs are more likely to appear in the lower chest. 
Tlic sulijcet is treated on page 433, 

Tumovs or TiiF- UeiTR TUcair 

Palpable Liver. — 

c.^vsta or MLr.iBix urr* 

Faitive congestion (heart failure) 

Portal cirrhosis 
Cancer 
Abscess 

Leucemic infiltration 
Syphilis 

DilTcreutial diagnosis obsiously depends on attendant sign-s. Enlargement 
of the liver with ascites is either heart failure or cirrhosis in such preponder- 
ance a.s virtually to exclude every other consideration. 
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Palpable liver -without ascites suggests cancer, sj’philis, leucemia, splenic 
anemia first, and passive congestion and cirrhosis second. 

Portal cirrhosis is associated ndth alcoholism in every case known to me. 
The asinine opposition to this ctiolo^e conception which has been advanced 
by experimental pathologists and biometrieians has never rocked tlie common 
sense of clinicians. Tlie experimental pathologists rested their ease on the 
failure to produce cirrhosis by feeding alcohol to ainmals. Hoivever comfort- 
ing these conclusions might be to the habitual toper, they had no validity 
because they failed to imitate human coiidition.s. Experimental animals do 
not live long enough to acquire cirrhosis. Cirrhosis of the liver is the result 
of a lifelong labor of love. It is of slow development. Of late years, ho^v'- 
ever, experiments have been devised which in animals produce liver changes 
comparable to the cirrhotic liver of man. Allan, Bowie, JfcLeod, and Robinson 
(Brit. J. Exper. Path. 5 : 75, 1924) found that in depancreatized dogs kept alive 
with insulin for long periods, fatty livers regularly develop. Following this 
lead Connor and Charkoff (Proc. Soc. Exper. Biol, and Jled. 39: 356, 1938) 
produced cirrhosis of the liver resembling the human form in 4 out of 16 dogs, 
which -were receiving a high fat diet and large doses of alcohol. Connor (Am. 
J. Path. 30: 165, 1940) wag able to produce cirrhosis in 7 out of 20 rabbits 
given a high fat, low carbohydrate diet with alcohol by stomach tube for 
months to the limits of tolerance. And the same investigator (Connor: Am. 
J. Path. 14 : 374, 193S) was able to trace in human alcoholic subjects all the 
successive changes in the liver from fatty infiltration (the large, smooth, fatty 
liver the moat constant finding in alcoholism) to the hypertrophic liver to the 
atropic cirrhotic liver. 

I have a series of case records in which I think I can discern the recog- 
nition of these stages clinically. The typical example is the habitual exces- 
sive toper of thirty-five to forty years of age who scoffs at any suggestion of 
ill health, but who has a palpable liver definitely a finger or two fingerbreadth.s 
below the costal margin: it is soft and there is no ascites. Later, the liver is 
larger, there is dj'spepsia and perhaps a gastric hemorrhage. Fiualh’, with 
full decompensation there are ascites, some jaundice, hemorrhoids, pos.sibly fre- 
quent hemorrhages, and the liver may have receded, though usually it is well 
doAvn toward the umbilicus. 

The etiologic factors of 112 cases of cirrhosis of the liver investigated 
clinically were as follows : 


Alcohol 52 

Syphilis 49 

Typhoid 18 

Cholecystic disea«e 15 

Malaria 12 

Anemia 3 

Hypertliyroiilism 2 


Chapman, Snell, and Ilountree (J, A. M. A. 97: iXo. -1, July 25, 1931). 
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The symptoms were: 


AWominal di5teatioii 112 

Asthenia 73 

Emaciation — lo’s of neigltt (32 

FlatuUnee 60 

Abdominal pain 57 

Jaundice 43 

Constipation 41 

Diarrhea 32 

Castrointestinai hemorrhage 20 

(Op. cit) 

The signs were: 

Ascites 112 

Edema toner extremities g3 

Enlarged Ji\er C3 

Collateral cumulation 57 

Palpable spleen 49 

Hernia 47 

Ilemorriioida 46 


(Op. cit.) 

In general, tlic iveighl of the liver is consistently under n tlicorctical nor- 
mal of 1,800 grams, but In about a quarter of eases it is heavier. The spleen 
is consistently heavier than normal. 

The term atrophic cirrhosis applies to the diminution in size of the lobule 
not to an atrophy of the tthole organ. Every student ivho wishes to under- 
stand the nature of cirrhosis should study specimens of livers svith blood vessel 
injection, such as those of >[cIndoe (Areh. Path. & Lab. Sled., 1027, 1028). 

Biliary cirrhosis, in my opinion, is identical with hemolytic jaundice, 
llanot wrote Ills original account before Ilaycm described hemolytic jaundice 
in 1808. Reading Hanot’s account to<lay, it is inescapable not to reflect that 
ho was describing the same sort of cases as Hayem described. There is the 
appearance of symptoms in young life, the familial incidence, enlarged liver 
and spleen, and jaundice. In only one respect do the accounts differ. Hanot 
described the jaundice as being continuous and deepening once it started, not 
coming in crises or attacks; but that may be explained by c-arelcss observation, 
or the idiosyncrasies of his few cases. The final resemblance, added by modern 
surgery, that splenectomy will cure both make.s them, for clinical purposes, 
indistinguishable. 

Curveilhier-Baumgarten syndrooie is a fonn of cirrhosis or atrophy of the 
liver due to persistence of a patent umhilical vein. The physical .signs are 
distended abdominal veins, ascites, splenomegaly, anemia, Jeucopenia, and 
hematemesis. Tlie age of onset is fifteen to seventy years, with most eases 
from forty to sixty. (See Armstrong, Adams, Tragcrman and Townsend: 
Ann. Int. Med. IG: No. 1, Jan., 3942.) ' 

Hemochromatosis produces an enlarged liver and spleen. In CO per cent 
of cases the liver was slightly enlarged, in 10 per cent moderately, and in 4 
per cent markedly enlarged; no enlargement was found clinically in the rest, 
but at autopsy It was cnlargctl in 93 per cent of casc.s. The spleen was cn- 
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larged slightly to markedly in about 50 per cent of cases. The cause of the 
condition is a disturbance of iron metabolism with deposits of hemosiderin 
and other figments. The nature of the disordered nutrition is not understood. 
The enlargements of the liver and spleen are due to deposits of iron, causing 
a cirrhosis. The pancreas is also affected, rcsnlting in the diabetes character- 
istic of the condition. There is a peculiar skin pigmentation, which gives it 
the name — bronzed diabetes. It is predominantly an affection of middle-aged 
males. 

Syphilis of the liver is one of the four possibilities that leap to the clin- 
ician’s mind when confronted with a palpable liver, chronic passive conges- 
tion, cirrhosis, and cancer being the other three; and it is strange to find how 
rarely it occurs according to statistical report (.see p. 469). Statistics of this 
kind, however, are subject to considerable interpretation. SEcCrea found 0.2 
per cent clinically recognized cases of syphilis of the liver in 27,000 medical 
examinations and 3.5 per cent recognized in 3,000 post mortems. This was in 
pre-Wassermann times. Stokes found 15 per cent of 419 patients with various 
forms of syphilis had a palpable liver or spleen, nhich, as he points out, checks 
with the current conception of the statistics of the prevalence of syphilis: 
i.e., if 10 to 15 per cent of the population has syphilis and if 1.5 per cent of 
autopsies show syphilis of the liver, it would mean that in 15 per cent of clin- 
ical cases of syphilis, liver involvement can be demonstrated, 

Of the various forms of syphilis of the liver, few of them are of any clin- 
ical importance. Thus the early hepatitis accompanying the florid stage is 
like the gastritis, etc. 

Acute syphilitic yellow atrophy is so rare that only one syphilographer 
has reported as many as 3 cases (Richter). Later syphilitic hepatitis recog- 
nized by functional tests is very difficult, if not impossible, to disentangle 
from arsphenamine liver. 

Latent liver and spleen, asymptomatic and usually overlooked diffuse en- 
largement on physical examination arc nevertheless good sign posts in a gen- 
eral diagnostic siiiwey and more than reinforce the positive AVasserraann. This 
syndrome of enlarged palpable li\'er and spleen, with or without anemia, is 
probably the most interesting aspect of hepatic syphilis to the clinician. It 
has obvioixsly highly imitative possibilities. Korns (Korns: Tertiary Syphilis 
of the Liver Simulating Banti’s Syndrome, Am. J. 31. Sc. 129; No. 6, June, 
1930) reviewed Banti’s syndrome with the view of determining whether it was 
always syphilitic in origin: he decided that only 56 out of 120 cases were 
xmquestionably syphilitic, but the debate indicates how much consideration 
the clinician must give to the question in the presence of a big liver, spleen, 
and anemia. Stokes lias, as usual, a suggestive series of case histories showing 
the imitative tendencies of the syndrome; it is too long to be quoted here, but 
should be read carefully by every clinician (Modern Clinical Syphilology). 
Pain, jaundice, attacks of vomiting, cachexia, loss of weight, etc., have sug- 
gested peptic ulcer, gastric cancer, gallstones, pancreatic cyst and many other 
conditions to accomplished clinicians. 
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A.scitcs as a sipii ^\as present in about one-thirtl of all forms of syphilitic 
liver in the Stokes’ series. Xor in my experience arc the accumulations mas- 
.sive. so ascites is not a suffieientlj' prominent sign to make the confusion with 
cirrhosis troublesome. The oltl debate as to whether cirrhosis is syphilitic 
has lost its note of clamor and h now only a faint whispering in the corridors 
of science. 

Gumma of the liver is next to the hcpatosplenic syndrome the common 
form of liver .syphilis of clinical importance. These livers, wlicn seen at 
autopsy and nben they reach the clinic, arc lobulatcd and broken up by bands 
of sear tissue, the site of all healed gnmmatotLS infiltrations. Fresh gumma 
may also be present. There is a great predilection for these to occur in the 
left lobe (49 out of 89 ca.scs) and for the mass to appear in the epigastrium 
in the left quadrant. The liver is usually fixe<I by hepatitis to the anterior 
abdominal wall or somewhere where the sign of respiratory excursion docs not 
help the clinician to identify a liver tumor. 

Cancer of the Liver.—Thc liver, like the lung, is a natural bed for the 
location of mctastnscs. AYhen palpable, such a liver is likely to be scry hard 
and more likely than any other liver to have a perceptibly uneven and lobu- 
Inted edge. 

Primary tumors of the liver arc very rare. The so-called hepatoma, a mas- 
sive carcinoma, is probably the commonest. Angioma and sarcoma have been 
described. 

Gholangiomu, a tumor of the bile duct ccll.s. is almost a.s eomnioii as 
hepatoma. The clinical picture showed abdoiniiml mass (77,fi per cent of 
eases), abdominal pain (72.5 per cent), jaundice (90 per cent), ascitc.s (fiO per 
cent), weight loss (62 per cent), peripheral e<Ieiim (42..7 per cent), gross bleed- 
ing from nose, stomach, bowel (22 per cent). (\Vilbur, ^Vood and 'NVillell: 
Primary Cnn'iiiomn of the Li\er, Ann. Int. ife*!. 20: No. 2, irarch, 1944.) 

Nouparasitic cysts of the liver produce a mass in the right upper quad- 
rant. They may be multiple or single. The favorite site is the right lobe. The 
age range is ten months to eighly-lwo years. One was reported wliich con- 
tiyned 10,000 c.c. of fluid. The eaiise is entirely speculative. Pain was prissent 
in about oiie-fourth of the reported cases. Nnuse.*! and vomiting and jaundice 
arc accompanying symptoms. (Sec MfCnughan .and Ras.sietir: J. 5Iis.souri 31. 
A. 4:Xo. 10, Oct.. 1943.) 

Abscess of the liver is rare in tcmpcnite climates. The mnlliplc abscesses 
of pylephlebitis following appendicitis are not subject to clinical diagnosis. 
Amebic abscess is usually .single and, in 75 i>cr cent of case.s, located in the 
right lobe. As much as 8 quarts of fluid may be removed from one of these. 
The diagnosis is not iliffieult when a large liver is encountered in an amebic 
district. 

Echinococcus cyst is also larc in the 'Western Ilomisphere. -Most cases are 
in Greek immigrants. The tumors usually become enormous. They re.scmblc 
ascites or pregnancy at term. In a Greek or Xorweglan of the pcns.int class 
recently arrived in America, such a picture should alwa>-B bring to mind 
Fchtnococcus. 
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Other Tumors of the Rioiit Quadrant 
Carcinoma of the gall bladder is rare. It is seldoin recognized clinically 
or even at operation. S^Tnptomatieally it differs very little from cholecystitis 
except that the symptoms tend to be progressive rather than intermittent. 

Situs viversus may produce tjTnpany in the right upper quadrant. 

Tumors of the Pancreas, — ^Besides carciniuna, cysts of the pancrea.s occur. 
They are, however, of the utmost rarity. They are divided into the true cysts 
due to proliferative epithelium, retention cysts, and pseudoeysts of the lesser 
peritoneal cavity following acute pancreatic disease. Some of them attain 
enormous size. (See Stillman: Am. Surg. 90: 58, 1929. See also Gilbride: 
Tumors of the Panci'eas, J. A. 31. A. 83: 984-9, Sept. 24, 1924; Einhorn: 
Pancreatic Cysts, Am. J. 31. Se. 169 : Ko. 3, March, 1925,') 

Pancreatic lithiasis is probably not as rare as might be expected. The 
symptoms are, naturally, usually ascribed to gallstones, which frequently co- 
exist. Whether found at autopsy or not, depends upon the care uith which 
the search is made. Opie found two eases in 1,500 autopsies, while Ludin 
(Arch, f, Verdauungshr. 63: 273, f938) when diligently searching each pan- 
creas found stones in 28 cases in 542 autopsies. The clinical diagnosis may be 
suggested by repeated attacks of upper abdominal pain, with nausea and 
vomiting, and, especially, fatty diarrheas. Tenderness and rigidity are present 
locally. The stones are always calcified and show on an x-ray plate. The 
source of calcification is mysterious as the pancreatic secretion does not con- 
tain any calcium salts normallj*. It is postulated that infection of the pancreas 
causes a change in the ehemisfr} of the secretion. (See 3Ioss and Freis: A’ew 
England J. 3red. 227 : Xo. 16, Oct. 15, 1942.) 

Calcareous pancreatitis, in which the body of the organ is calcified, causes 
symptoms and signs of. generalized p.mcreatic disease, namely, weakness, in- 
tractable diarrhea, and weight loss. It produces x-ray shadows. (See Paster- 
nack : Ann. Int. 3red. 19 : No. 8, Nov., 1943.) 

Carcinoma near the ampulla of Valer produces a characteristic picture of 
slowly increasing painless Jaundice, chills, and fever. The patient finally has 
a deep metallic jaundice that is unmistakable. A palpable tumor is rare. 
These are customarily spoken of carelessly as cancer of the head of the pan- 
creas. Actually the commonest tumor in this region is of the cells of the duet 
epithelium either at the ampulla of Vater or more frequently above. They 
are scirrhous, the sections showing large amounts of fibrous tissue. The less 
frequent type arises from the parenchjTual, or acinar, cells of the panerea.s. 
The sjTnptoms and signs of the two types, however, differ verj' little. (Kiefer : 
Carcinoma of the Pancrea.s, Arch. Int. 3Ied. 40; No. 1, July, 1927.) When ear- 
oinoms of the pancreas does occur, jaundice is a terminal event, siipcrjnipo.sed 
on a history of emaciation and cachexia. In Speed’.s series 90 per cent had 
cachexia, 80 per cent jaundice, and 61 per cent pain. (Am. J. 31. .^e. 160: 3, 
1920.) Sharpe and Comfort (Carcinoma of the Papilla of Vater, Am. J. 31. Sc. 
202; No. 2, Aug., 1941) state that it is a mistake to assume that jaundice i.s 
always painless in tumors near the head of the pancreas, pain being the chief 
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symptom in 16 o£ 24 patients. The Hver Tvas p.alpable in 26 of Kiefer's 33 
cases. A dilated gall bladder was felt in 15 cases. 

Carcinotaa of the hepatic flexure of the colon was the location of 53 cases 
of colon carcinoma in White’s scries (Op. cit.). Retroperitoneal tumors oc- 
curred in the upper right abdomen in 6 out of 45 collected cases. 

0. Diseases of the Lower Right Quadrant of the Abdomen 

Of mechanical derangements ue have already considered intestinal ob- 
.stniction due to intussusception, slrangnlated hernia, impacted gallstones, car- 
cinoma of the cecum. Ectopic gestation has also been eon-sidered. 

IXFL.<5I1IAT0RT LrSIOXS OF THE RfCHT LOWER QlJADRANT 

Appendicitis leads the list of inflammations of the right lower quadrant 
and the whole abdomen. The classical succession of events which point to ap- 
pendicitis — pain or discomfort arising in the epigastrium, moving to the um- 
bilicus, then to McDuniey’s point, nausea, vomiting, fever, tenderness over 
SrcBurncy’s point and rigidity of the right-sided muscles and Icucocytosis 
occur, I should say, in jiLSt timt way and just that succession in about SO per 
cent of cases. 

It is the 20 per cent remainder that gives the trouble. And about them 
it should be emphasized that appendicitis can do nearly anything, nearly any 
place in the body. With any acute abdomen of any kind at any age appen- 
dicitis should lead tlic lists of suspecU. It may be painless, or the pain may be 
anywhere, dopending on whether the appendix is retrocecal or attached to the 
sigmoid, or female adnexa. Fever may be absent. The leucocyte count may 
be low. The patient may not appear verj- sick. 

As to eompr(cntion.s, 1 do not sec that it is possible or important to deter- 
mine whether or not rupture has occurred. The “dangerous period of calm” 
following a stormy onset should be remembered by every clinician: it prob- 
ably signalizes the moment of perforation or the onset of gangrene. Sub- 
jihrcnic abscess, a rare complication, lias been discussed (see p. 433). 

As a matter of curiosity more than scientific value, I refer to the “Queries 
and Jlinor Xoles’’ column of the Journal of the American Mtdical Assoctn/ion 
for July 13, 1035, where, in response to n request for a list of the important signs 
(not svinptoms) in all types of appendicitis, no h^ss than forly-onc signs were 
described. And not content with lids, a correspondent in a later issue added six 
more. And neither list included Brittain’s sign (Am. J. Sf. Sc, 182: No. 2, 
Aug., 1931), which is sudden retraction of the right te.stieJe on palpation of the 
lower right quadrant when gnagrenoiis appendicitis is present. Jlost of these 
signs are cither spontaneous or clicite<l spasm of .some set of muscles and all 
the clinician needs to remember is that the inflamed appendht may lie over any 
one of several sets of musclc.s in the pelvis or elsewhere and cause consequent 
spasm. Thus Cope’s sign, “The psoas muscle is stretched by extending the 
thigh, causing pain down the leg.” Any sign elicited hy dilating the rctcum 
with air or a harinm enema, or even, except for special rra.sons, a rectal e.xoinl- 
jiation at all should be forgotten: such procedun-s ore (o be condemned, .ib? 
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are procedures ■which involve kneading or manipulation of the abdomen lili 
Kovsing’s sign — the production of pain over McBurney’s point by palpatin 
or massaging the descending colon. 

The patient with aeufe appendicitis should not be moved about too mud 
but every experienced clinician faced with the decision of annonneing acu1 
appendicitis will want to be certain first that the entire sjTidrome of abdom 
nal pain, rigidity, fever, and lencoeytosis is not due to a right lower lobe pnei 
monia, a pleurisy, or a pericarditis. The lower thoracic nerves run along th 
intercostal spaces and terminate by supplying the skin and muscles of th 
anterior abdominal wall. If irritated, as by a pneumonia or pleurisy, in thei 
upper course the pain and muscle spasm are referred. (See Frissell and Kaj 
Symptoms of Appendicitis in Acute Pericarditis, Am. J. M. Se. 163: No. ; 
Jan., 1922.) 

Dr. Condiet W. Cntler (Errors of Surgical Diagnosis, Am. J. 31. Sc. 187 
No. 6, June, 1934) records that at the regular weekly conferences of the surg 
cal divisions at the Roosevelt Hospital, New York, the following were found 

Acute appendicitis heads the list of diagnostic errors. This was parti 
because appendectomy is the most frequent operation performed and parti 
because the diagnosis is naturally made in a rush, without time for matur 
reflection. During three years in his division, out of 389 cases the diagnosi 
was made incorrectly in 28 cases, an error of 7 per cent, five times salpingc 
oophoritis was present, four times (3 in children) enteritis was found. Pnev 
monia — 1 error; rupture of cyst or Uristed pedicle of ovarian tumor — 2 errors 
acute cholecystitis — 2 errors; carcinoma of transverse colon with acute ol 
struetion — 1 error; typhlitis (perhaps regional ileitis) — 3 errors; obnormnlit; 
of appendix, not appendicitis (fecaliths, kinking of appendix) — 5 errors. ' 

Chronic Appendicitis. — This was in former times a favorite diagnosis t 
explain chronic digestive symptoms, pain over the appendix region, "colitis,' 
mucous colitis, etc. Of late years it has come in for severe criticism (se 
Alvarez: J. A. 31. A. 114: No. 14, April 6, 1940. See also Sagal and Ileineman 
Rev. Gastroenterol. 8: 286, 1941. See also Heintzelmaii, J. H. L., and Evans, F 
A. ; Question of Chronic Appendicitis, Am. J. 31. Sc. 201 : 651-655, 3Iaj 
1941). The objections arc first, that the appeudLv does not undergo chroni 
inflammatory changes (this does not refer to recurrent acute appendi 
eitis, or the residual sequelae of acute appendicitis) ; second, that th 
patients are all neurotics, and third, statistically that removal of the ap 
pendix under this diagnosis results in relief in only one out of a hundrec 
cases. Warren and Ballentine (J.A. 31. A. 117: No. 12, Sept. 20, 1941), on th 
contrary, conclude that "chronic appendicitis is a clinical entity.” Personal!’ 
I find myself on the side of the angels : I do not believe in chronic appendicitis 

Regional Ileitis. — ^In 1932 Crohn, Ginzberg and Oppenheimer (J. A. 31. A 
99: 1323, 1932) described a condition of the terminal segments of the smal 
intestine to which they gave the name regional ileitis. It is apparently j 
granuloma usually located in the terminal ileum, occasionally invading thi 
cecum, and also found in **skip areas,” or local involvements higher up ii 
f the intestine, as far as 18 inches above the cecum. There arc large mcsentcri< 
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lymph nodes sipnalizinfr the areas of intestinal involvement. Fisfulao. both 
internal to other parts of the intestine and external through the abdominal 
wall (usually through the operative sear of an appendectomy), or perianal, or 
rectovaginal are part of the picture. There is little if any spontaneous tend- 
ency to heal. In a general wav it Iwlongs to sueh conditions as sarcoid ^\hich 
are histologically granulomatons, but in the pathologic course act like neo- 
plasms. 

The .symptoms are pain (often iiiistakon for acute appendieitisl and then 
houts of diarrhea with fever, and finally, low grade ohstmetion. A mass is 
usually palpable in the region of the terminal ileum after the condition ha.s 
lasted some time. It is vorj* chronic in its progress, the anamnesis in Crohn’s 
series showing a duration of from 1 to 15 years or more. The x-ray is of final 
value in the diagnosis. 

Ileocecal tuberculosis is a naturally common complication of pulmonary 
tiiherculosis. As a primary disease it Is seldom seen any more (witli the rigid 
cniorcement of dairy inspection). It may )»c suspected when there is pain, 
dairrhea, blood in the stools (it Is ulcerative), and onset of weight loss, and 
incrcRsed temperature. Tenderness and a mass are usually elicited. The x-ray 
plate is an Indispensable form of oorifimiation. 

Gold abscess, or psoas abscess, and the possibilitica of the burrowing of 
jnis must never be forgotten during the examination of this region. Allport 
(The Diagnosis of Iletroperitoneal Enlargements, J. A. M. A. 54: Xo. 23, June 
18, 1010) called the cold abscess “the cause of the greatest and most confu.sing 
of all elements uliioh cloud abdominal diagnosis.” and added, “If one were 
looking for a uniYei>al point of departure for a system of differential diag- 
nosis, one need go no further than a study of the many sided aspects of ohronie 
suppurations.” Not only does the infection from a tuberculous .spine travel 
dowii the psoas muscle, but pulmonary .suppurations (empyema) burrow down 
from the lung beneath the diaphragm and lumbar fascia and pre.sciit as a 
fiuctunting mass either in the right or left lower (juadraiit or in the lumbar 
legions. I once beard a patient recite a histoiy of long-standing pain first in 
tbe chest, then in the lumbar region, then round the kidney and ureters, until 
finally an abscess pointed below' Poiiparl's ligament, and when drained a 
broken hypodermic needle %vas recovoreel. Ke then remembereil that years 
before tetanus antitoxin was administered 1« him in the ?/aek anrl .some talk 
of the needle breaking off came bark to him. 

Dr. Allport made a good point of insisting on the “doctrine of averages” 
in lhe.se puzzling ea.ses, the doctrine pointing the lesson that a swelling, p.sin- 
less and irregular, possibly fluctuating and inropoldc of oiKocinlion irUh ant/ 
orf/an should l«' a cold nliscess. Malignant disease is asuiilly of organs, clmmie 
altseess usually imolvcs fascial planes and siiaccs. Hy ns.sociaeioii with any organ 
he meant bleeding from the bowel for the sigmoid, hematuria for the kidney, 
vomiting for olistmctlori, etc. 

Itallooiiing of the left lower nlHlumtiial qu.*idrauf has bctii described by 
Rtcttcn ns an early .sign of pcrforaterl duorleiial ulcer (Am. J, 31. Se 174: Xo. 
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2, Aug., 1927). The explanation is that perforation produces first rigidity of 
the upper right abdominal muscles, then perhaps because the duodenal con- 
tents seep down the omentum to the right, the right lower abdominal muscula- 
ture becomes tense; third, the left upper becomes tense, leaving the lower left 
flabby, and it is ballooned if the ease is seen early enough. 


Tusiors op Right Lower Quadrant 

Relative Frequency. — Prom combined medical, surgical, and gynecologic 
services of several hospitals the following approximate figures are sugge.sted: 

Tumors of the lower half of the abdomen {midline or presenting to right 
or left) : 

PEH CEXT 

Pregcaot uterus — so numerous that Ilstiug 
would upset tlio statistical record. 


Fibromyomata of the uterus SV/j 

Salpingitis 311^ 

Ovarian cyst 21 

Tubal pregnancy 6 

Solid ovarian tumor 4 

Malignant tumor uterus 3 

Cyst of broad ligament 

Distended bladder l'/4 


ir«»nor« of the right lower (jiiadrant alone: 


Localized appendiceal ab«ce8s 
Salpingitis 

Ovarian cyst (right) 

Tubal pregnancy (right) 
Carcinoma of cecum 
Ileocecal tubercu1o<>.'> 
Dlceratlve colitis 
Tumor of abdominil nail 
Intnssusception 
Kegional ileitis 
Retroperitoneal tumors 


PER CENT 
S4 


3 

1 

0.5 

0.1 

Too rare to Lo 
estimated. 


This list needs little further eomnient. 


Broad ligament cysts are usually a fonii of hydrosalpinx, and the inci- 
dence statistics merge. The true cysts arise from the parovarium. 

Simple cystadenoma of the ovary is the most frequent ovarian tumor. 
Then in order of frequency come papillary cystadenoma, carcinoma of the 
ovary, chocolate cysts of endometrial origin, dermoid cysts, fibroma and sar- 
coma (usually bilateral). 

Carcinoma of the cecum constitutes 14 per cent ami carcinoma of the 
ascending colon 12 per cent of all carcinomata of the colon. The age distribu- 
tion of eareinoma of the colon is between the ages of 40 and 70 in 6G per cent 
of cases. The average duration of symptoms before consulting a physician 
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was oisVit monUiS. The sjmptoms and signs of carcinoma of the cecum or 
ascending colon in the order of frequency arc: 

1. Abdominal pain or discomfort — difTnsc dull pain. The pain is usually 
periodic, the intervals of relief getting shorter ns the obstruction increases. 
Often the patient has been treating himself for indigestion Avith cathartics and 
dietary restrictions. In about 10 per cent of cases there is no pain. In car- 
cinoma of the cecum the pain, when it becomes localized, is in the right loAver 
quadrant. 

2. Weight loss — from 10 to 80 pounds. 

3. Anemia and pallor. 

4. Obstruction not common in eecal and ascending colon carcinomata be- 
cause the contents of the terminal ileum arc liquid and there is little didlcnlty 
in passing the tumor. Borhorygmiis may be the only indication of obstruction. 

5. Constipation, diarrhea, gross blood or mucus in the stool, or tarry 
stools, are seldom features of right-sided tumors. (See White; The Diagnosis 
of Carcinoma of the Colon, Am. J. M. Sc. 186; No. 5, Xov., 1933.) 

Seventy-five out of 90 cases of intussusception occurred at the ileocecal 
valve, the snicU intestine invaginaUng Into the large. (Holt and Howland: 
DUcases of Infancy and Childhood, N. Y., Appleton, cd. 9, 1928, p, 321.) Tumor 
in infants can be made out in niiie-tenllLs of all eases. In adtilts, boAvever, I have 
twice felt a tumor the size, shape, and coti.sisteney of half an unpeelcd banana. 
They were verj' puzzling ; the diagnosis was made only at operation. 

Retroperitoneal tumors oecurrctl in the right iliac fossa seven times in a 
series of 43 such eases. 

D. Diseases of the Left Lower Quadrant of the Abdomen 

MvxiiASicxi, Dr.nxsoFMF.XTs. — Intestinal obstructions due to voKmlxu or 
focal impaction arc the only common mechanical derangements in the lower left 
quadrant, and they arc not very common. Fifty per cent of all cases of volvulus 
occur in the sigmoid region. In €0 per cent of such cases the patients arc malc-s 
over fifty years of age. The signs of volvulus here arc iistially less acute or 
alarming than at other sites of intestinal olwtnretion. Jlcfcorism is usually the 
first. Discomfort or pain in the rfflion of the c<cum folloivs. Visible pcristalas 
is very rare. Constipation is absolute after pa.ssagc of the first stool emptying 
the sigmoid di.slal'to the ob.s!niclion. Itloml and mucus in the stool are un- 
common. Xausca and vomiting come late. The sfelhoseopc may help in diag- 
nosis. The sigmoidoscope is more valuable. 

Impaction'due to fecal masses, cwtcroliihs, gallstones, pimvorms, gives a 
variable picture. Obstruction is hcldom complete, and spasms of pain, cramps, 
metforism may bo followed by the passage of a liquid stool, or fecal mn-wes. 
Knteroliths (calcified fecal m-ss-ses) usually become canalized, bringing on 
srt-mptoms of the patient assuming a certain iKwUion, followed by a liqtihl stool. 

I.siT-vMMATonv Di-sT-x.srs OF Tiin I-owfn Liar Quadkv.vt 

In mucous colitis tbc colon is palpable usually in the piginoid region in 91 
per cent of cases. (Series of White and Jones; Arch. Int. lied., 3910.) Ulcer- 
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ative colitis produces tenderness and rarely a palpable colon (the abdominal 
muscles are too tense to allow of its palpation). The same is true of amebic 
colitis. Diagnosis in these diseases is made on the basis of the symptoms, the 
number and character of the stools, on sigmoidoscopic and x-ray examination 
rather than on physical signs. 

Sigmoid Diverticulosis and Diverticnlitis . — Diverticula are not uncommon 
findings at autopsy on the bodies of elderly people in all parts of the colon. In 
one series 5.67 per cent of colon diseases were div^erticula. AVlien localized to any 
one region, 77.8 per cent are in the sigmoid. They are acquired, due to protru- 
sion of the mucosa through the longitudinal muscular bands of the colon. The 
muscular coat of the colon is piled up in three longitudinal bands. Between 
these bands the circular musenlar coat is thromi into fold.? or saeculations. Pits 
in the mucosa occur at these points and when the longitudinal muscular coats 
become weakened with age or through constipation, meteorism, or pressure of 
any kind, they break through, creating direrticula, the walls of which in thick- 
ness are no more than the peritoneal and mucosa coats. 

The age incidence is striking — 15 per cent occurred between forty and 
forty-five years, 37 per cent between fifty and sixty, and 32 per cent between 
sixty and seventy years. 

Diverticulosis itself makes no trouble; only when diverticulitis occitrs. 

Twenty per cent of sigmoid diverticula become infected. Those with a 
narrow neck at the colonic lumen are most prone to do so. 

It is useful to distinguish between acute and chronic forms of sigmoid 
diverticulitis, the chronic form may, of course, suddenly flare into the acute form. 

The onset may be acute with fever, localized pain, tenderness, rigidity, 
and tumefaction — “left-sided appendicitis of the aged” — as it has so often 
been called. 

In the chronic form with gradual omset the diverticula can drain, but a 
low grade inflammation, involving the peritoneal coat occurs. The symptoms 
are pain, constipation alternating with diarrhea, blood, pus and mucus in the 
stool. A tumefaction or an indurated segment of bowel can be made out in 
81 per cent of cases. Urinary symptoms due to attachment of an inflamed 
diverticulum to the bladder occur in 26 per cent of cases. Euptnre into the 
bladder occurs, Jlummery Lockhart repotting 22 such cases in 400 cases of 
diverticulitis. 

The complications are perforation and carcinomatous degeneration. The 
signs of perforation are sudden pain, peritonitis, and constitutional signs, as 
in perforation elsewhere. 

The chronic condition is nearly always mistaken at first for carcinoma and 
often only exploratory laparotomy, or even histologic examination, reveals 
the true condition. 

A puzzling and troxxblesome group of cases are those in which xxpper ab- 
dominal disease secondary to diverticulitis dominates the clinical pictxire while 
the sigmoid region is relatively or absolutely silent. 0. 11. P. Pepper has 
called attention to these (Pennsylvania M. J. 42: No. 9, June, J939). Pyle- 
phlebitis, hepatic abscess, septicemia, and gall bladder disease may originate 
this way. 
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Youns: and Yonnjj. in » valnable revion (Nexr Eiiffiaiul J. Jfed. 230- No. 2. 
•Ian. 13, 1944), fimiish the foDouin? pcrcentajje lal)lp of .sxTnpfonis an^ ‘sifrns in 
ninety-one cases of diverticulitis: 


610N, SVKPTOM, 

OE nypixo 

CLmac in bowel Iwbite 
Kectai bleecllnj' 

Oeneral digestive eomphints 

Tenderness 
E]erate<l temperature 
Elemted white-cell count 
Positive gigtDoido«copie findings 
X-ray diaj^osia (b'lrium enema) : 

Jlivertieulosis 
Diverticulitis 


cintoxic 

BtVOSTlCrUTIS 

% 

T9 

33 

53 

63 

61 

J2 

1i) 


96 

7« 
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40 
SO 

41 
95 
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Chronic nlceratlre colitis, nonamebic, nonspecific unless the diplobacillu.s 
of Bargcu is proved to be the causative agent, docs not usually present physi- 
cal signs, often not even rigidity. The symptoms are gradually increasing 
tenesmus, diarrhea, and bloody stools. The diagnosis most be made on the 
sigmoidoscopic findings of contracted colon with pus, muens, and blood over 
the inflamed mucosal surface, and x-ray findings of contracted colon with loss 
of haustration. 

The colon of anioblc dysentorj* can also seldom be felt unless a localised 
abscess results. If the amoeba causes liver abscess it presents in the liver area. 
(Osier; Visceral Jfanifestations of the Erythema Gronp of Skin Diseases, Am. 
J. >r. Sc. 127:3,1904.) 


Tumoiis is the Left liOWEa Quadrant * 

Tumors ate rare in this quadrant, the only one that occurs with even fair 
regularity being crtrctnomn of the tigmoid and rcc/ocoloai’c area. Thirty-six per 
cent of a series of carcinoma of the colon occurred in the .sigmoid (White: Op. 
cit.). In porson-s under thirty years of age it occurs more often than any other 
form of carcinoma. The first symptom is pain or discomfort usually referred to 
the Tinihilical region or below, rarely to the lower left quadrant. However, the 
colon above the anosigmotd juncture is almost insensitive to pain. Constipa- 
tion of rather sudden onset in a person sx'ho has previously had very regular 
bowet movement.s U always suspicious; the con.sti’patlon becomes gradually 
more and more severe until it amounts to obstruction. In about one-third of 
cases, however, constipation is not mentioned, but the sudden talcing up of 
the cathartic haliit is .ilmo.st as significant. Half the cases have blood in the 
stool. Host have mucus, but the patient seldom mentions this. Tumor, or a 
mass, can be palpated in over half the cases, depending partly on how late the 
patient presented himself. Ninety-sis per cent of all anorectal malignancies 
can be reached by the p.ilpating finger in the canal. X-ray and .sigmoidoscope 
examination clinch the diagnosis in most instances, 

Betroperitoneal tumors occurred in the left iliac foss.i or left abdomen in 
nine out of a scries of 43 such cases. (Osier; Visceral llanifcslations of the 
Erythem.s Group of Skin Diseases, Am. J. M. Se. 127: 1, 1901.) 




Chapter 11 
THE EXTREMITIES 

1. Short arms — achondroplasia. 

2. Long arms — acromegaly. 

3. Hyperesthesia, anesthesia, paresthesia, swelling, cireulatorj’ disturbances 

— cenical rib, scalenus antiens syndrome. 

4. Swelling of the whole arm — ^postoperatire mastectomy, removal IjmpJi 

nodes, aneurysm, mediastinal tumor, lymphatic leucemia, sarcoma, 
lymphosarcoma, nephritis, heart failure (position edema). 

5. Atrophy. 

6. Scapula — winged scapula, Sprengel’s scapula, sarcoma, osteomyelitis, 

exostosis. 

7. Shoulder joint — arthritis. General discussion of arthritis. 

a. Rheumatoid arthritis. 

b. Osteo-arthritis. 

c. Rheumatic fever. 

d. Tuberculosis, 

e. Gonococcic arthritis. 

f. Gout. 

g. Hemophilia. 

h. Charcot’s joints. 

i. Intermittent hydrarthrosis. 

j. Hy'pertrophic pulmonary osteo-atrophy. 

k. Lupus crj'thematosus disseminata. 

E-xamine for swelling, tenderness, limitation range of motion, crepitation, 
loss of muscle strength. 

Percentage distribution of these among joints upper and lower extremity*. 
S. Bursae — subdelto/d bacsitis, oleenmon barsitk, syphilitie olecranon bursa. 

9. Bones — osteomyelitis, rickets, Paget’s disease, tumors. 

10. Muscle tendons and fasciae. 

11. Lymph nodes — ^lymphatic enlai^raents — Hodgkin’s sarcoma, lymphatic 

leucemia, Boeck’s sarcoid, tuberculosis, epitrochlear sy’philis. 

12. Nerves — paralyses upper extremity, tremor, tetany. 

13. Blood vessels — axillary aneurysm, Raynaud’s disea.se, scleroderma. 

14. Skin — ulceration, tularemia, simrotrichosis, Morvan’s di.sease, .scabies, 

ringn’orm, cold alleigy. 

15. Hand — Heberden’s nodes, myxedema hand, acromegalic hand, Dupuy- 

tren’s contracture, Yolkmann’s contracture, Osier’s nodes (Major, R. 
n.: Physical Diagnosis, Philadelphia, W. B. Saunders Co., p. 355), 
ganglion, syphilitic dactylitis, writer’s cramp, tetany, athelosis. wrist 
drop, claw hand. * 


481 



4S2 


MnniODS OF DUGxosis 


IG. Fingernails — clnbbcd fingernails, Hippocratic fingers. 

17. Fat pads on arin. 

IS. Neoplasms. 

The general internist in examining the extremities sliould start his mental 
procedure by trj’ing to determine which structure or structures are involved; 
there arc bones, joints, bursae, muscles, tendons, lymphatics, Ijnnph nodes, 
nerves, arteries, veins, capillaries, skin, fat paths, and adventitious tissue, such 
as neoplasms or congenital remains. 

Although the same general process ma}' affect the same structures in 
either, there is a highly selective percentage tendency for certain diseases to 
affect cither the lower or the upper extremity. The legs and feet hear the 
constant trauma of walking and hence it is perhaps natural that such con- 
ditions os gout, hemophilic joints, Charcot joints, and gonococcic arthritis 
should affect them more conspicuously than the arms and hands. The upper 
extremity tends to be the localizing point for rheumatoid arthritis, Raynaud’s 
disease, scleroderma, and tularemia. In the following account we shall de- 
scribe the general featvwes first and then indicate the percentage occurrence 
betneen upper and lower extremily. 

Short arms and legs arc the primary sign of achondroplasia. Tltey may 
indicate some endocrinopathy and a discussion will be found in the section on 
dUcascB of the endocrine glands. 

Long arms and legs arc primarily the sign of acromegaly. Other endo- 
crine impUcations will he found described in the section on diseases of the 
endocrine glands. • 

Fain, anesthesia, swelling, circulatory disturbances of the arm should 
make one consider cervical rib or the scalenus anticus syndrome. They are 
often associated. Cervical rib would naturally produce an abnormal implanta- 
tion of the scalenus anticus, but abnormal scalenus anticus implantation can 
occur alone without associated cervical rib. (Ochsner, Gage and DeBakey: 
Am. J. Surg. 28:GC9, 1935.) 

Cervical ribs arc found in about one out of every hundred dissections. 
The frequency with which they produce s^mptoras may he gathered from the 
Jlayo Clinic report of finding 31 cases in a con.secutivc series of 80,000 palient.s 
examined. 

Theoretically we should have a rib for each vertebra. The orangutan, 
chimpanzee, and gorilla have thirteen or fourteen. The cervical rib ii.sually 
nriae.s from the seventh cervical vertebra; 75 per cent arc bilateral. They 
may make connection with the sternum, the first rib, or remain ns unattached 
outgrowths, or present a joint in the middle (flaillikc). (Henderson r 3Iayo 
Clinics, 1913.) Seventy per cent occur in Icmales. Cervical ribs may arise 
from the sixth, fifth, fourth, or third vertebrae, but no cases producing symp- 
toms have been reported except from the seventh. Supernumerary ribs from 
the- lumbar vertebra arc quite common but here also no syndrome associated 
with the anomaly has been recorded. 

The sjuiiptoms of seventh cervical rib are due to the angulation required 
by the subclavian artery and the brachial plexu.s deviating over the super- 
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numerarj' rib or by pressure of tbe artery or nerve by the misplaced scalenus 
anticus. The sjuiptoms are therefore cireulatorj', nervous, or mixed. 

Specifically, pain, numbness, tingling, cramps, ischemia, cyanosis, atrophy, 
and trophic changes ore the symptoms noted in the order of their frequency. 

Locally, a humplike appearance above the clavicle, cervical scoliosis, and 
abnormal forceful pulsation of the subclanan artery are the most frequent signs. 
Barker (Monographic Medicine 4; 61, 1917) states that a protuberance in this 
location must be differentiated from (1) inflammatory enlargement, (2) true 
tumor, (3) enlargement of salimry, thyroid or lymphatic glands, (4) aneu- 
rysm, (5) esophageal diverticulum, and (6) cer\dcal rib. The x-ray is the final 
diagnostic proof. 



Fig. 47. — Cervical rib. Diasram of relationship of cervical rib. brachial pleaus, and sym- 
pathetic cervical eanstfa. 

Symptoms rarely appear before adolescence and then are likely to be 
initiated by some kind of minor trauma or repeated trauma — firing a gun, 
playing the ^^olm or piano. Once the symptoms begin, any prolonged use of 
the arm is likely to bring them on. 

The symptoms noted are ; , 

1. Excessive fatigue or tiring of the arm amounting to pain usually on 
use. As it is generally the inner strands of the plexus which are pressed on, 
the pain appears o\er the ulnar nerve and nerve of "Wrisberg (cutaneous 
braehialis, distributed to skin on inner site ami). 

2. Inability to extend fully the arm at the elbow. 

3. Pain — brachial neuritis. 
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sifrriiom of piaqxo?!'; 


4. Anesthetic areas. Rarker (J. Expcr. Mctl , 1896). himself ar example, 
found he had an area on the skin of the arm lacking in jiressure and tempera- 
ture sense.s, hut retaining pain sense. 

5. Tingling is a common symptom. 

6. Atrophy of one or more groups of muscles. 
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9. Trophic disUarbances in iingemail’i, blebs on the skin, and hemorrhages 
Tinder the nails. 

10. Hoarseness — a difficult symptom to account for. Tiie right recurrent 
laryngeal nerve loops under the subclavian artery at the point Tvhere the 
artery arches over the supernumerary rib. (Wchsenstein: Wien. klin. mnd- 
sehau, 1903.) 

^ 11. Pupillary changes may occur. (Church: Xeurology of Cervical Eibs, 
J. A. Sr. A. 73 : No. 1, July 5, 1919.) 

If the angulation of the artery' is marked, sacculation amounting to aneu- 
rysm may occur, but I find^no instance of rupture in the literature. A case in 
which the artery eroded the rib is on record. 

JIaldevelopment of the first dorsal rib may simulate cervical rib by similar 
mechanisms. (Brichner and Welch: Surg., Gynee. and Obst., Jan., 1925.) 

The scalenus antieus syndiome is in mcclianical causation very* similar to 
cervical rib. If the scalenus antieus muscle is misplaced in its insertion (which 
is normally at the tubercle of the first rib), it can easily be seen that the sub- 
clavian firtery anc} the braeblal ple.vus will be hooked up or compressed so that 
the same symptoms occur as in cervical rib. The scalenus syndrome probably 
does not show quite such a variety or severity of symptoms as cervical rib 
may produce. Pain in tlie ann and shoulder is the most frecjTient symptom 
and the one most complained of. No chronic pain is more simply relieved by 
surgical interference. (Spurling and Grantham: J. IKssouri M. A. 38: No. 
10, Oct., 1941.) 

Other causes of pain in arm. See p. 92, Symptoms. 

Swelling: of the Arms and Leg?. — Swelling of both arms is an umtsual oc- 
currence. Yater (Barton, W. 31., and Yatcr, W. 31. : Symptom Diagnosis, N. Y. 
Appleton, 1929) says it occurs in fat women during the raenopau.se. Both arms 
swell with obstruction of tlie superior vena ea%*a, or witJi rupture of an aortic 
aneurysm into the superior vena cava, but those are accompanied by swelling of 
the face, neck, and upper thorax, and in the latter condition, hy cyanosis. 

Swelling of both lower extremities is, of course, one of the commonest of 
physical signs in chronic passive congestion of the heart, anasarca, varicose 
veins. It also occurs as a consequence of iliac thrombosis, or rather thrombus 
at the junction of the iliacs with the inferior vena cava, but this is rare. 

Sivelling of one ann is caused by obstruction of the lymphatic or venous 
circulation. Removal of lymph nodes of the axilla during mastectomy is prob- 
ably the commonest cause. I do not recall ever seeing the sign in Hodgkin’s 
disease or lymphatic leucemia, but it is a possibility. A remarkable condition is 
thrombosis of the axillary vein from exertion, about which a considerable litera- 
ture has accumulated. (See Lowenstein: J. A. 31. A. 82: No. 11, 3farch 15, 
1924.) After exertion tliere is pain and swelling in the arm, and tlie vein can 
be felt as a hard cord in the axilla. Inflammatory swelling is caused by septic 
lymphangitis. Along the same line, tularemia and trichinosis should be remem- 
bered. 3Iarinesco’s “succulent hand” of syringomyelia is well illustrated in 
Bing and Haymaker’s Diseases of the Nervoui St/stem (Fig. 91). 
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Lyinphanpioma, cavernous lymphanj^omn, and cystic lymphangioma (hy- 
gioma) may cause swelling of one arm. Nearly invariably the subject is a 
child. The cavernous lymphangioma is a spongy mass of dilated lymph spaces, 
which maj’ involve the hand, the arm, or the tongue or lips. 

Swelling of one leg is most commonly due to unilateral varicose veins or 
.septic thrombophlebitis of the femoral vein, commonly called phlebitis, following 
pregnancy, pelvic inflammation, or appendicitis. 

Uncommonly encountered is the unilateral (and often bilateral) edema of 
hereditary nature, which poos by the name of Milroy’s disease, after its describer, 
IVilliam Forsyth Jlilroy of Omaha. Nothing can be added to his original de- 
scription (New York M. J. 56 : 505, 1692) ; 

"On August 20, 1891, Jfr. II. presented himself for examination for life 
insurance. . . . The applicant ealle^l my attention to his lower extremities. I 
found a condition of oedema involving the feet and extending up the legs to 
the knees. . . . Upon inspection, the leg pre.scnte<l a slightly ros 3 ' hue. . . . Jlr. IT. 
stated that this oodemntous enlargement has exislctl from birth . . . that this en- 
largement of the extremities was a family characteristic which he had inherited 
from his mother. Fortunately for the purpose of this .study ... in 1883 a mem- 
ber of the family published a neat volume, giving the family history in America 
for a period of two hundred and fifty years. , . . The peculiarity now under dis- 
cussion seems to have entered the family by marriage about 1768. , , . 

"1. So far as knoini, in every case, with two exceptions only, the 
oedema was present at birth. 

"2. The location of the oedema has in every ease been limited to one or 
Iwth lower extremities. 

"3. The presence of the oedema is persistent, never having been known 
to disappear, temporarily or permanently, except in one instance. 

“4, It has never been attended by constitntionnl .symptoms, barring the 
two pos.sibl»cascs in which its first appeamneo was subsequent to 
birth. 

"From these considerations it seems evident that the ease under discussion 
is not one of angio-neurotic oedema." 

Trophic, or filarial, elephantiasis is unfamiliar to me. A form called in- 
fectious clephantia.sis is described by Homans (Circulatorg DUcasen of the r.x- 
tremilie^ JIacmillan, 1939). It is associated irith an open lesion like an ulcer, 
through which infectious organism.s reach the lymphatics. 

Atrophy of one arm or one leg is usually due to a previous attack of anterior 
iwliomyclitls. In the Tooth type of peroneal neuromuscular dystrophy one arm 
may be involved as well as the legs, lioth arms atrophy in cases of amyotrophic 
lateral sclerosis. Botli legs atrophy in Charcot-Maric-Tooth peroneal neuromus- 
cular dystrophy: it is familial and hereditary, comes on in childhood, affecting 
the distal muscles, most often of the lower limbs; the hands and amis are usually 
also involved ; cinnhand in childhood is nearly diagnostic; during the proces.s of 
dystrophy the muscles fibrillate; the dbea.se usually becomes arresteil alwut the 
age of twenty, and the face and trank muscles escape. Progressive hyper- 
trophic polyneuritis is a similar condition, familial, with muscular atrophy, 
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but also marked sensory changes — shooting pains, anesthesia, analgesia, loss 
of joint sense. Disuse atrophy (as from arthritis) seldom goes as far as the 
nervous and muscular disease. 

Lymphedema of the limbs besides the varieties due to elephantiasis, filariasis, 
jVIilroy’s'discase, or those duo to traoma or venous thrombosis include cavernous 
.lymphangioma, eUphantiasis nostra, reflex and allergic edemas. 

Elephantiasis nostra is an intermittent edema usually of the log. It seems 
to be a variety of Jlilroy ’s disease. 

Trophic edema is associated ivith causalgia. It ranges from an agonizing 
hj-persensitiveness of the skin and burning pain svith little edema to groat swell- 
ings of a limb in wliich pain and sensitiveness to touch are little marked. It is 
essentially probably a dysfunction of the nervous system. 

Allergic Edema, — Homans (Arch..Surg. 40: 232, Feb., 1940) describes al- 
lergic edema, especially in patients who are allergic to their own ringworm in- 
fections. I have never seen such cases. 

The Scapula. — Winged scapula is due to serratas palsy (n. thoracalis 
longus). Any of the causes of peripheral neuritis operate, as well as trauma 
such as swnging at a punching bag, carrying a knapsack Ulfeld and Holder; 
J. A. 31, A. 120 ; 448, Oct. 10, 1942), sleeping on outstretched arm. 

Alar scapulae with variations of the contour of the internal or vertebral 
border of the scapula are discussed on p. 277. 

Elevation of the scaptila (Sprengel's dcfoimity) consists in elevation and 
rotation, with shortening of the scapular muscles and limitation of abduction of 
tho shoulder. The vertebral border, instead of being parallel to the spinous 
processes, is closer to the midline at the upper angle than the lower angle. It 
is believed to be due to malposition in utcro, shows up in infancy or childhood 
and may become progressively worse as age advances. (Sprengel: Arch. f. 
klin. Chir. 42:545, 1891.) 

The scapula is relatively immune from osteomyelitis, sarcoma, and exos- 
tosis. 

Shoulder — deltoid paralysis — is due to paralysis of the circumflex nerve 
(n. axillaries). The rounded contour disappears and the arm cannot be raised 
laterally, forward or backward. Trauma is the cause almost without exception. 
Rupture of the fifth cervical dorsal root from birth trauma, most often, and 
ordinary trauma, sometimes, present about the same syndrome, but the supra- 
and infra-spinatus, biceps and brachialis anticus are also likely to be involved, 
with anesthesia on the upper inner arm. The test of deltoid paralysis is to asl? 
the patient to raise the arm with the elbow stiff, straight out laterally from 
the shoulder. 

Arthritis may affect any joint. AVe have discussed arthritis of the spine 
on page 297. Arthritis may affect any joint of the npper or lower extremity. 
We will discuss the subject in general first and indicate special predilection of 
one form of arthritis for one joint last. 

In examining a joint there should be systematic obseivation and record of 
the follonung points; (1) sivelling, wth or without other signs of inflammation 
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.such as redness and lieat; (2) tcndemesis; (3) limitation of normal ranpe of 
motion; (4) crepitation; tfj) Icfss of miisclc strength ; (6) nniscular atrophy. 

.itn enorinou.s amount of iwthcr has resulted from attempting to classify 
arthritis. I have subjected mj’self to the perusal of enough of this to be able to 
testify that I never learned one thing from such discassion. It is all very well 
to have a calegorj- of neuropathic joints in srhteh you place Charcot and sj’ringo- 
myclia, and to have hematopoietic joints in svhich you place hemophilia. But 
when it comes to infectious joints and you have tuberculous, gonococcic and 
acute rhctimalic joints, you have there things about as much alike as a house, a 
reindeer, and a 5aiuirrel. And the confusion becomes acute when the chronic 
arthritidcs are classified as infectious and degenerative, or atrophic and hyper- 
trophic. Since we know nothing whatever about their etiology or pathogene- 
sis, let us imt them do;m as separate entities and name them in a way that, 
for one thing, does not commit ns to any efiologic theory and, in the second 
place, has become time honorotl so that everj'one knon.s what we are talking 
about: in short, let us call them rheumatoid arthritis and ostco-nrthritis. 
Furthermore, I here describe each joint disease as a separate entity svithont 
bothering to cla.ssify it ; 

1. Rheumatoid arthritis is a penernlize<l chronic disease, affecting roauy 
joints. 

The age incidence is in young life from twenty to fifty years with the 
peak at thirty-five years. Females arc more subject (3 to 1) than males. 

Fnthologic'olly the synovial membrane h affected first— inflammatory cob- 
gestion and effusion into the joint. The joint cartilages become dull and red, 
there is a proliferation (pannus) of synosial membrane e>ver the joint. Then, 
if no interruption of the process occurs, the cartilage Is destroyed, there is 
atrophy and rarefaction of the bone, and ankylosis. In advanced and termi- 
nal cases the skin shows atrophic changes and becomes peculiarly smooth, 
shiny, and pearly-blue mottled. 

Subcutaneous nodule-s, Imrd, movable, from the size of a pea to that of a 
walnut, near fingers, wrists, and elbows occur in about 10 per cent of cases. 

The internal organs are remarkable free from disease changes, consider- 
ing the profound and geiiorallzcd change in the inetabolism of the joint.s and 
skin. 

The course of the disease is extremely variable. It may be interrupted at 
anv stage. About 20 per cent of p.itients recover cither spontaneously or 
under treatment. An additional f50 per cent show moderate to marked im- 
provement, hut are left with some deformity or dis-ability. An additional 20 
per cent are improved to some extent, so that the disease becomes static, hut 
with ankylosis and considerable disability. In about 10 per cent of casc.s no 
improvement occurs with any form of treatment, and they progress to n tenni- 
nal stage of complete hclple.s.snes.s. 

In the moderately advanced or terminal stages the patients are familiar 
sights in hospital wards and in the infirmaries of almshouses and poor farms. 
They are piti.nblc objects, lielplcvs ami betlridden, obviously malnourished, and 
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naturally discouraged and melancholy. The spindle-shaped deformities of the 
fingers and characteristic humping of the wrist point to a specific and unmis- 
takable disease entity- 

Associated diagnostic laboratory findings are (1) markedly increased 
blood sedimentation rate, (2) blood chemistry generally little changed, (3) 
mild anemia, no leucocytosis, (4) x-ray shows (a) early — thickening of the 
capsule of joint, increase in soft tissue shadows atid changes in normal position 
of bones suggesting destruction of cartilage; (b) late — ankylosis, systematic 
decalcification, punched out areas, narrowing and obliteration of joint space. 

The diagnosis of the moderately advanced or advanced case hardly ever 
presents any difiieulty. How shall we suspect rheumatoid arthritis in the 
earliest stages? The onset is usually very insidious, abrupt enough to resemble 
acute articular rheumatism in about 10 per cent. The peripheral joints tend 
to be attacked first and symmetrically. Pain in the joints on movement. 
Single joints are occasionally, but very rarely, attacked first. There is low 
grade fever, tachycardia, and prodromes of loss of appetite and fatigue. 

The type of individual attacked is %vith remarkable regularity the asthenic, 
viseeroptotic, underweight with a peculiar cold, shiny, atrophic, semicyanotic 
skin. 

The second task of the clinician after arriving at a diagnosis of rheuma- 
toid arthritis is to hunt for foci of infection — in teeth, tonsils, paranasal 
sinuses, prostate, and intestinal mucosa. More important than finding them 
is to evaluate them. 

There has been a growing unanimity of clinical opinion that rheumatoid 
arthritis is an infectious process. The fever that accompanies most eases, the 
leucocyte content of aspirated synovial fluid, the frequency of associated 
focal infection, the agglutinizalion of strains of hemolytic streptococci all 
point in that direction. But there are plenty of indications that such conclu- 
sions should be held suspended. The whole pathologic process in the joints is 
entirely unlike an inflammation and more like a degeneration. On patho- 
logic grounds alone it would be more reasonable to call rheumatoid arthritis 
degenerative and osteoarthritis infectious (because hone infections cause an 
overgrowth of bone) rather than vice versa as is the custom at present. The 
removal of foci of infection alone never cures or averts a case of rheumatoid 
arthritis. As to the agglutination of streptococci, the difficulty is in finding a 
person, healthy or sick, whose serum will not agglutinate some strain of strep- 
tococci. 

On the other hand, the atrophic nature of the changes, the somatic type 
of body build most of the patients have, the almost invariably poor nutritional 
environment and the very lai^e number of cases that have an hereditary his- 
tory indicate that it were -wi-se to suspend judgment until more definite proof 
of the real causation is available. 

Still's Disease, FeUtj's Syndrome.— Still, in 1897, described cases of pro- 
gressively deforming polyarthritis with cnlai^ spleen and lymph node hyper- 
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plasia in children. A very similar condition tras described by Felty in 1924, but 
in adults. It is generally agreed that these two .sj-ndromcs are varieties of rheu- 
matoid arthritis. 

SponduUlis . — The spinal and joint changes of chronic arthritis are described 
on p. C92. 

2. Osteo-arthritia is the other common form of chronic polyarthritis. 
Clinically, it is different from rheumatoid arthritis in that the subjects are 
older at onset (fifth and sixth decades), it tends to affect overweight people, 
it affects chiefly the knees, the spine and the fingers, its attack does not tend 
to be symmetrical, it is not migratory, is not accompanied by snhevitaneovvs 
nodules, bnt by Ileborden’s nodes, the blood sedimentation rate is not acceler- 
ated, and it rarely causes complete invalidism. 

Pathologic changes consist of: first, degeneration of the central part of 
the synovial cartilage (as distingnished from involvement of the edges as 
occurs in rheumatoid arthritis). A granular appearance of the cartilage 
results with the formation of pits, depressions, and ero.sions. There is pro- 
liferation of bone and spur formation, with considerable overgrowth of neigh- 
boring bone as the condition progre.sses. Cartilaginous proliferation at the 
edges of the joint becomes converted into bone and c-vostoses. Finally, the 
cartilage becomes nearly worn away and ibe bony surface presents a smooth, 
ebnrnatod appearance. Loo«o bodies arc common in the joint. Ankylosis is rare. 

S. Kbeumatic fever, acute artlciilnr rheumatism, Is a generalized infection 
which may affect any or all of the joints, and the myocardium, endocardium, 
and pericardium. Ninety per cent of cases occur in children under fifteen 
years of age. It is evidently an infection, although other (nutritional) factors 
are pre.sent. It Is a disease of poverty. Damp, cold climates and dwellings 
favor its development, although it has been reported in the tropics in large 
scries '(AVlg: Indian Gaz. 70: 260, 1935 and Cooper: M. J. Australia 1 : 714, 
1933). 

The tjpical ca.se starts abruptly w ith fulminating signs of fever and swell- 
ing, pain, and inflammation of one or more joints. The most commonly af- 
fected joints arc the knees, elbow's, ankle, wrist, phalangeal, and shoulder. 
The spine and jaw are rarely nffeefed. The arthritis is migratory, one joint 
being affected one day, others the next. The fever is likely to bo high, and 
accompanied by profuse .sweating and lachycardln. Prodromes in the form of 
sore throat and tonsillitis are common. 

Varialioas in this typical course occur. In S'crj’ young children joint 
symptoms may bo minimal or absent. Larval forms with pallor, anemia, 
“growing pains,” ca.sy fatigability, and epistaxis occur. 

4. Tuberculous arthritis affects in order of frequency .spine, knee, hip, 
ellKjw, ankle, .shoulder, ami w rist. The spinal form is considered on p. 674. 

The diagnostic points arc (1) dow, insidious onset in one joint only; in- 
volvement of more than one joint s'Ciy rare, (2) family history of tuberculosis 
or associated visceral or lymph node tuberculosis, (3) history of preceding 
trauma in 50 per cent of cases, (4) most common before the age of fifteen, but 
may occur at any age, (5) fever and slight loss of weight, (C) the joint .shows 
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doaghy swelling due to enlarged synovia rather than fluid, pain, stiffness, 
heat, and limitation of movement in natural exertion (limping or walking), 
muscular spasm, tenderness and, in time, muscular atrophy. 

Confirmation of diagnosis by guinea pig inoculation, biopsy or tuberculin 
test. X-ray is of little value in early stages. In more advanced cases the 
essential features are rarefaction of bone and absorption of calcium and nar- 
rowing of the joint line. 



Fie. 49- — Gonococcic arUirtUs of right tUp. 


Pour stages have been described: (1) invasion physical, but no x-ray 
signs; may last weeks, months, or years; (2) tissue destruction; may last sev- 
eral months; (3) quiescence — ^joint swelling recedes; (4) healing — joint ceases 
to be painful, swelling goes donu, fibrous tissue develops, ankylosis is usual. 

5. Gonococcic arthritis in the great majority of cases occurs within ten 
to twenty days after urethral or cervical infection. At first a polyarthritis, it 
settles down into one joint in 95 per cent of eases. The joints involved in 
order of frequency are; knee (77 per cent), ankle (38 per cent), metatarso- 
phalangeal (28 per cent), wrists (23 per cent), fingers (22 per cent), shoulder 
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(20 per coit), niftaearpophHlanRcal (17 per cent). Iocs (14 per cent), hip 10 
per cent), elbow (8 per cent), sacroiliac (6 per cent), intervertebral (5 per 
cent), heel (5 per cent), lempcromandibular (2 per cent), slemoobvicular (2 
per cent), olecranon bnrs.T (0.7 per cent). 

Swelling and accnmnlation of sjiio^’ial fluid mnj" occur early, bnt the 
u.sunl picture of these joints show’s pain, tenderne.ss, and limitation of motion 
predominantly, with a more or less normal-appearing joint. Temperature be- 
tween lOO” and 104® I'., and lencocytosis up to 25,000 are common. Blood sedi- 
mentation rate is accelerated. Migration to other joints is not usual. The 


condition may go on to suppuration, and subacute and chronic stages occur 
frequently. j\ny range of severity from mild arthralgia to pumlent arthritis 
is possible. Tenosynovitis of wrists and ankles may he the only manifestation 
and often accompanies any acute joint involvement. The s-ray is not pathog- 
nomonic, bnt there may be a ground glass appearance of neighboring bones, 
and bony destruction, erosion ostcolj-sis aud chondrolysis, with fibrous and 
bony ankylosis, con be fccn in hcvcre cases. The gonococcus complement f«a- 
lion tc.st is positive in over PO per cent of eases after an incubation period of 
six weeks; dependence on this, however. pr«*sHpposes very c.vpert laboratorj* 
tecliniqtie. It rejnaii\s positive f<»r years. 



THE ESTREMITIES 


493 


Miscellaneous Infections. — Kearly any infection can cause arthritis (usu- 
ally suppurative as a complication. .Among those for which the clinician should 
be on the watch arc : pneumococcic, usually suppurative, practically always sec- 
ondaiy to pulmonaiy involvement, monoarticular in 75 per cent of cases, in- 
volving in order of frequency knee, shoulder, ^vrist, and elbow; undulant fever, 
nonsuppurative or suppurative, varjing from arthralgia to gross destruction 
uith ankylosis; typhoid, nonsuppurative, usually .spondylitis, but may alfect any 
joint ; puerperal sepsis, usually suppurative, occurring in about 25 .per."cent of 
cases; septic artliritis from staphylococcic or streptococcic infection niay follow 
a wound or be metastatic, usually suppurative, affects knee, hip, or shoulder 
more frequently than ankle, elbow, or wrist, is usually mono-articular. 


6. Gout in its first attack is almost ahvays mono-articular, in 75 per cent 
of cases involves the big toe and next most commonly the olecranon region, 
although nearly any peripheral joint may be the site. The vertebral, temporo- 
mandibular and sternoclavicnlar joints are never involved; I agree Arith Bench 
that such involvement throws great doubt on the diagnosis. 

The initial attack is usually very severe with great pain, redness, heat, 
and swelling in the joint. Later attacks may be of all degrees of severity. 
The attack comes on very suddenly, often following a surgical operation, hard 
walldng (such as on a hunting trip), or a festive indulgence in the pleasures 
of the table and the bottle. The blood uric acid is raised, often as high as 
10 or 15 mg, during an attack. The x-ray plate shows no changes in early 
cases: later the classical findings are punched-out areas in the bone. 

Tophi are pathognomonic, but occur in only about 60 per cent of cases, 
and then usually only after the disease has lasted ten years or more. The site 
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of occurrence in order of frequency nre the helix of the ear, knuckles, hands, 
toes, feet, fingers, heel, and exeii in nose and eyelids. They arc small, uhitish, 
or yellowish, painless nodules which may ulcerate through the skin. Tlio con- 
tents should be examined chcraieaUy and under the microscope for mono- 
sodinm urate. An attack lasts from twenty-four hours to several days, and 
between attacks the joint is painless and functions normally. 




Fif. CS.—Goat of th« I>t; lor. 


The diagnosis of gout shouhl never he missed when a man (9S per cent 
of ca-ses) of florid habitus in middle age suddenly flares up w itli a fulitiinnting 
and extremely painful joint. The suddenness of onset, the sercrity of all the 
signs at llii.s ago can hardly be rnything else, e-.peel.nlly if the signs disappear 
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within 72 hours. I do not agree with those who think the therapeutic test 
(alleviation of symptoms with colchicine) diagnostic. During a single severe 
attack the joint is at first painful and tender, but not especially red, hot, or 
swollen; after about twelve hours redness and heat appear; about twelve to 
twenty-four hours later s^vcUing of the peri-articular soft tissue appears and 
then the pain greatly lessens. The joint looks worse but feels better. 

The course of gout is extremely variable. Dr. Philip S. Hench (Gout and 
Gouty Arthritis, J. A. 31. A. 110: No. 6, Feb. 8, 1941) has described a pattern 
for gout which includes a larval pre-arthritis stage, a second stage during 
which the attacks last a few days and then go aAvay, leaving no residual change 



in the joints, and on an average of twelve years .(three to forty) after the 
first attack, the attacks become more frequent and when their activity sub- 
sides they leave a residual arthritis with stiffness, pain and deformity; tophi 
also occur in this final stage. 3Vilh all due respect to Dr. Hench, and my 
respect for him is very great, this does not, in my experience, represent a 
complete and faithful picture. I am a subject of gout myself and have been 
for twenty years. About ten years ago Dr. Hench told me I was in the pre- 
tophaceous stage: but I have no tophi yet. Gout attracts gout, and I know 
about twenty men who, like myself, have had the disease for fifteen to twenty- 
five years; several of them are retired physicians and we sit and exchange 
experiences concerning our common enemy. Besides, my colleagues have for 
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years taken a prim delipht in sending me their caNOs. especially their most 
horribly mutilated ones. 

Of this proup of my cronies of twenty or more ycai-s’ experience. 25 per 
cent have developed tophi, about 25 per cent ha%c residual joint changes, but 
only 10 per cent have joint changes sufUcierit to he crippling. For instance, 
I myself have an ankylosis of the Jeft preat toe when I had my first attack, 
hut it docs not interfere with my aetiritics. Sixtj per cent of these men have 
experienced a let-up in the severity of the attacks, or longer intervals between 
attacks, or both during the latter years. 



Pfv. tS.-~Topbl In irout. 


"When tophi and dcfomiity and disability appear, in my cxpericuee, they 
usually do so fairly early. The worst ease of tophi I ever saw — with tophi in 
nose, ears, eyelids, fingers, and feel, with ulcerations at many joints so that 
whole phalanges had ulcerated out — svas in the person of a farm boy, twenty 
years of ape, who had never lastetl an alcoholic beverage in his life, had 
always eaten rough fare, and bad had the disea.se only two and a half years. 
I believe, iti short, that Dr. Ilencli’s classic gout occurs in only about 25 per 
cent of ca-sc-s even if the subject lives long enough to be a eandidafe for it. 

7. Hemophilia, is much mote likely to present to the clinician as an arth- 
ritis than as a “bleeding” patient. ^Vhcncve^ chronic disability and ankylosis 
affect a knee or ankle following slight injury, the disea.se should be suspecte*!. 
In a consecutive series of 9S patients with hemophilia, aiibritis occurred in 
79 per cent (Thonin.s: .1. Hone and Joint Surp. IR: 140, 1900); half of the 
patients developed permanent joint deformity. 
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In order of frequency the joints involved were knee (68 per cent), ankle 
(56 per cent), elbow (53 per cent), hip (16 per cent), fingers (15 per cent), 
^vrist (5 per cent), spine (3per cent), and toes (2 per cent). 

The reason for the preponderance of knee and ankle injuries is that be- 
fore the patient knows that he has the disease, he jumps from smrill heights 
(one of my patients was a butcher delivery boy who used to leap from his 
high seat and land stiff-legged), causing a hemorrhage into the joints. 

The acute phase of hemophilic joints is simply a rapid effusion of blood 
into the joint surfaces. In the course of time this produces a hyperplasia of 
the joint membrane, deposit of blood in synovial tissues with formation of 
dense, fibrous connective tissue, erosion of cartilage at margins by synovial 
membrane and marked deformity, with muscular atrophy although bony 
ankylosis is practically unknown. Normal function may be restored after 
joint hemorrhage — in one case recorded 45 times. 

8. Neuropathic joints — Charcot’s joint. Charcot described changes in 
joints due to syringomyelia as well as tabes, so both are “Charcot joints.” 
Every organ in the body depends for its normal metabolic function, not only 
on a good blood supply, but also on a good nerve supply. When proper nerv-" 
ous impulses are cut off, trophic changes begin. 

Syrineomyelic neuropathic arthritis is likely to occur more frequently in 
the upper extremity; tabetic arthropathy, in the lower. But any joint may 
be affected. The essential feature of either form is loss of sensation in the 
joint. A slight injury occurs and because of lack of pain, the patient con- 
tinues to insult it. The synovial membrane is worn away, and there is over- 
growth of chalky bone around the joint. 

The Charcot arthropathy presents as a swollen and badly deformed joint 
which is usually covered >rith tortuous veins, and which, on account of bony 
destruction, may present hjTtermotility, in fact, dislocation with flailUke motion. 

Ilysterical joints may be ver>- puzzling, imitating nearly anything, but ^v^th 
no real organic patbologj'. 

9. Intermittent hydrarthrosis is a chronic condition in which at periodic 
intervals there is an effusion into joint cavities persisting for several days. 
The knees are most often affected and it is usually unilateral, but may be 
symmetrical. Pain is not prominent and there are no signs of local inflamma- 
tion. Affected individuals usually have the first attack about the age of twenty 
to thirty and the attacks recur at inten-als of a week to three weeks for an 
average of ten to twenty years and leave no permanent disability. Best guess 
as to cause is food allerg}% 

10. Dissenunated lupus erythematoais in most instances presents as an 
acute polyarthritis with fever and lencopenia. The skin eruption follows. 
(Seep. 193.) 

11. Pulmonary osteo-arthropathy is a hypertrophic bone formation, usu- 
ally of the terminal phalanges, evidenced by club fingers and rounded nails, 
which occurs in long-continued pnlmonaiy suppuration — tuberculosis, lung 
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abscess, old unclrained empyema, bronchiectasis with bronchitis. While usu- 
ally confined to the ends of the fingers, I have seen cases in which nearly 
every joint in the body was involved. 



Tchhvtafla. ahovinir marked rttum t 


Clubbed fingers with similar pathology also occur in congenital heart 
disease, ilendlowitz and Leslie (Am. Heart J. 24; Ko. 2, Aug., 1942) have 
been able experimentally to produce an anastomosis of the pulmonary arterj’ 
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to the left aitricle in clogs, which reproduces the conditions of congenital heart 
disease; in one animal hypertrophic osteo-arthropathy developed, apparently 
attributable to increased systemic blood flow. 

13. Syphilitic Arthritis. — Glutton's joints.— Tlie ojily notable syphilitic 
arthritis is that described by Glutton (Lancet 1: 391, 1886). It occurs most 
often'in congenital sj’philis, is seen up to the age of fifteen, and is usually a 
painless hydrarthrosis of both knees. Several types have been described ; first, 
the common hydrarthrosis, and second, gummatous infiltration of the soft tis- 
sues, although Dennle and Pakiilu' {Congenital Syphilis, 1940) doubt whether 
real gummata-ever form. 

Bursae. — The bursae most likely to become the seat of inflammation are, 
in the upper extremity, the subdeltoid and the olecranon and, jn the lower 
extremity, the prepatellar and the bursae in the feet. 



FI?. 67. — Clubbed flnser* Consenlta! heart dtseaie. 


The subdeltoid, or subacromial, bursa lies over the supraspinatoxis muscle 
and under the deltoid, approximately over the humerus. Inflammation of this 
bursa is the commonest cause of pain in the shoulder region (80 per cent of 
all). The etiology of subdeltoid bursitis is trauma, itsually just overuse of the 
arm, foci of infection, and metabolic disturbance. 

The symptoms are pain in the shoulder joint, radiating into the neck, arm, 
forearm, and fingers, limitation of motion, tenderness over the greater tuber- 
osity of the humerus. A history of exposure to cold is common. In a small 
proportion of cases there are calcium deposits in the bursa or in the insertions 
of the muscles around the bursa. 

Syphilitic bursitis of the olecranon and prepatellar bursae, described by 
Verneuil (Gaz, hebd. de ra4d, 39: G09, 1868), is a gummatous infiltration, nsu- 
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ally symmetrical, which may break down with fungating ulcers and, when it 
heals, fistulous tracts (Lane- Syphilitic Barsitis, J.A.JI.A. 82: No. 11, ilarch 
15, 1925), or become indurated and fibrous. In the olecranon, aside from 
trauma and inflammation from focal infection, the only thing that need be 
differentiated is gout, and this is more painful and not likely to be sym- 
metrical. Gout also affects the prepatdlar bursae, but the condition that needs 
differential diagnosis here is traxunatie prepatellar bursitis (housemaid’s knee). 

Bones. — Diseases of the long bones of both extremities which the internist 
must consider are: (1) infections — osteomyelitis, tuberculosis, and syphilis, 
(2) tumors, (3) osteitis fibrosa C 3 rstlca, (4) rickets, (5) ostfomalaeia, (6) 
scurvy, (7) osteitis deformans, (8) deformities. 

1. Osteomyelitis affects the long bones in the following order of frequency : 
femur (43.4 per cent), tibia (38.7 per cent), humerus (9.6 per cent), fibula 
(3.5 per cent), radius (2.9 per cent), ulna (1.8 per cent). The short bones, 
as follows: metatarsals and phalanges (22.0 per cent), os calcis (17.3 per cent), 
metacarpals and phalanges (7.0 per cent), tarsus (4.4 per cent), astragalus 
(2.9 per cent), carpus (1.5 per cent). (Heinonen: Acta chin Seandinav. 58: 
289, 1925.) 

Cases of osteomyelitis usually are seen by the internist, pediatrician, or 
general practitioner first rather than by the orthopedic surgeon under the 
diagnosis of "rheumatism” or "acute rheumatic fever,” and it is astonishing 
how regularly the diagnosis is missed. 

Host cases are due to .staphylococcic infection, and in the majority it is 
a metastatic blood stream infection, the primarj* site of infection being the 
skin, parnmetrial tissue or sinuses. 

The pathogeue.sis from skin infection should be emphasized. IVhen a 
funmelo or carbuncle is present, the connection is obvious, but the slighte.st 
traumatism to the skin can be the focus. 

I will not attempt to describe the pathology in detail. The abscess may 
fonn at the end of the medullary canal, so that the pain is referred to the 
joint, and the diagnosis of arthritis made. There is no credit in making a 
diagnosis of osteomyelitis after the Imne is large and deformed, abscesses 
point, fistulae appear, and sequestra have formed. The obligation is to make 
it in the early stage. , 

Chronic forms of osteomyelitis, or at least bone infection, are rare. They 
inclnde the '"'quiet necrosis^' of Paget, ftrodie’s abscess and the sclerosing, 
nonsuppurative osteomyelitis of Garre. The intenust is not likely to see these 
cases, aud I refer to orthopedic treatises for description of them. 

Tuberculosis of the iritbout joint involvement is mentioned only be- 
cause it probably does not exist. The bunlcn of proof, at least, is on the one 
who makes the diagnosis. 

Syphilitic bone disease i^ sery common in both congenital and acquired 
syphilis. Diagnostic error occurs so often as to constitute a professional re- 
proach. Stokes reports that 21 per cent of such cases in his series were 
submitted to .surgical interference without n diagnosis of sj-philis having been 
made. 
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Periostitis in any long bone ivith dense bone growth shonid be regarded 
as snspicious. 

The commonest bone lesions of syphilis are: 

a. Tibia — saber shin. — ^In making the diagnosis, the Wasserraann may be 
relied on to be positive in a very high proportion of cases, common rumor to 
the contrary. (Stokes says 82 per cent, Campbell says 90 per cent.) Asso- 
ciated cutaneous or visceral lesions, and in congenital syphilis, stigmata, are 
valuable hints. Stokes ■writes that active cutaneous lesions were in 43 per cent 
of his series of bone and joint syphilis, scars in 4 per cent, and genital scars 
in 11 per cent. 

Saber tibia occurs in congenital and acquired forms. The essential path- 
ogenesis is, 'first, a periostitis ■which lays down a dense layer of bone over the 
shaft of the tibia, producing a rounding on the anterior aspect. In the acquired 
form it appears as early as the secondary stage. In the congenital form it 
usually appears toward the end of the period of hone development — in adoles- 
cence or early adult life. 

b. Cranial bone syphilis and spondylitis are common and described in 
their proper plaees. 

c. The shoulder girdle (including the sternum and ribs) is often the seat 
of gumma. Suspect gumma in any swelling of the clavicle, either in the shaft 
or at sternal or scapular connections. 

d. Dactylitis syphilitica affects either fingers or toes, but much more fre- 
quently, fingers. 

Dactylitis syphilitica was given its first complete cHnic.il description by 
K. 'W. Taylor (Am. J. Syph. and Derm., Jannnry, 1871). He stated that it 
was “a rare manifestation of syphilis in the deeper structures of the fingers 
and toes. This affection consists an the deposit of a peculiar gummy material 
of tertiary syphilis in one or all of the deep tissues and is characterized by 
peculiar deformities,” In the congenita] form it may occur in very young 
infants — six months. In the acquired form it is a tertiary manifestation. 
Taylor describes only one case in ivhieh a toe ivas involved; the second toe 
became larger in all aspects and rode above the big and third toe. In the 
hand the carpals and metacarpals are affected, seldom the terminal phalanges 
and usually only one faoue. In cfassicat examples it presents 'a characteristic 
picture of a cylindrical swelling, making the member larger than its fellows 
and often longer. Bony destruction, cither gummatous breakdonm or in the 
form of a complicating osteomyelitis, may take place with resulting deform- 
ities. S-ray plates may show either constructive or destructive bony change, 
as the case may be. The shaft of the affected bone is larger than its fellows. 
Differential diagnosis must consider a superficial infection, paronychia, and 
especially tuberculous dactylitis. 

2. Tumors of bone may be; (1) metastatic, (2) periosteal fibrosarcoma, 
(3) osteogenic, benign or malignant, (4) benign giant celled, (5) angioma, 
benign and malignant, (6) Eiving’s tumor, (7) myeloma. 

Of benign osteogenic tumors, osteoma and exostosis may occur in any bone, 
but a special predilection for os ealcis, knee, ankle, and end of femnr may be 
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noted. ChondroiHofa are especially likdy to affect the fingers; tliey may be 
single or multiple. The malignani osteogenic sarcoma plays no favorites in its 
selection of a site. It is not the purpose or function of this book to describe 
these conditions in detail, merely to remind the diagnostician of their possible 
presence. 

Benign giant cell tumors and bone cysts have a considerable predilection 
for the distal ends of the femurs and proximal ends of the tibiae. 

flu'ing’s tumor, which he considered to be an endothelioma, is of interest 
because in its onset the constitntional reaction, with pain, fever, and leuco- 
cytosis, may suggest an infection and be labelled with the wasteha.sket title 
“rheumatism." 

Jlyeloma, a tumor of bone marrow, is usually multiple mijeloma, is a dis- 
ease of adult life, usually of males, and in some part of its course is associated 
with toxemia, anemia, myelocytes in the blood and Bence-Jones albuminuria 
so that it may well be mistaken for a constitutional disease. 

3. Osteitis fibrosa cystica, a manifestation of hyperparathyroidism, is de- 
scribed on p. 218. 

4. Rickets is manifested in the extremities by deformities due to the mold- 
ing of the softened bones. The lower extremities naturally receive most of 
these, since they bear the weight of the body, but the arms may be affected. 
Diagnosis should not be difficult because of the stigmata of rickets: bossing 
<i£ the skull, failure of closure of fontaucUes, rachitic rosary (beading at the 
jimction of the ribs and cartiiage.s). Ifarri-son's groove and diffuse enlarge- 
ment of the ends of the long bones. 

5. Osteomalacia is a metabolic disorder in which calcium and phosphorus 
are not absorbed and consequently softening of bone takes place. In that 
respect, and also because the condition is always successfully treated ^7}th 
vitamin D, it resembles rickets and has been called adult rickets. It occurs 
during pregnancy, is endemic in Northern India due to hunger, rare in the 
United States, and usually associated with chronic steatorrhea. There is a 
mild and a severe form. In the mild form the complaints are only of weak- 
ness, pain in the bones of the leg and back on standing and walking. In the 
.severe form the chief complaint may be the associated tetany. Or there may 
be pathologic fractures, or complete bedridden disability. 

6. Scurvy. — The bone lesions of scurvy occur almost exclusively in the 
mlantile form. They consist oi hemorrhages under the periosteum of the long 
bones, most commonly over the lower end of the femur, upper end of the 
humerus, both cnd.s of the tibia and costochondral junction of the middle ribs. 
Often the muscles are infiltrated with hemorrhage also and a classic sign is 
swelling between the Achilles tendon and the tibia. All of such areas are 
tender to pressure. The presence of other signs of scurvy, such as bleeding 
from the gums and subcutaneous ecehymoscs, should make the diagnosis clear. 

7. Osteitis deformans, Paget’s disease, so-called because it was described 
by Sir James Paget in 1676, was considered by him to he a chronic inflamma- 
tion of the bone. In its common and classical form it consists in hypertrophy 
and bowing of the long bones, particularly the tibiae and femurs, and of the 
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bones 'of the calvarium and spine, so the* subject presents the appearance of 
a little, old, bowlegged, humpbacked man or woman with an enormous head. 
Slonostatic or localized forms occur, affecting most commonly the ischium, 
pubis, ilium, sacrum, or a vertebra. 

Sir James considered it a rarity, but time has shown that in one form or 
another it is very common. Schmal found post-mortem evidence of it in 3 
per cent of persons over forty. 1 know of no reported case under the age of 
forty and most cases begin at the age of fifty, sixty, or seventy. 

Other features of the disease arc deafness, shrinkage in height, a wad- 
dling gait, and weakness, all secondary to the bony changes. 

Pain is the symptom which most commonly brings the patient to the 
physician and it is important lo remember that many cases are labeled and 
treated under the frayed designation of ^^chronic rheumatism,” The course 
of the disease is variable, most cases becoming arrested. In a complete and 
classical case that goes on to the terminus so often depicted, it takes twenty 
to thirty years for the course to be fini.sbed. 

The prevailing opinion today is that Paget’s disease is due to a local dis- 
turbance of metabolism. Blood calcium is normal and blood phosphorus in- 
creased. Serum phosphatase is always increased quite markedly in most cases. 
Attempts to link it with parathyroid disease have not been successful, as the 
blood chemistry is different, nor do therapeutic results, either by parathy- 
roidectomy or the xise of parathyroid extract produce any good results: in 
fact, they do harm. The x-ray plate shows dense bone and loss of normal 
nrcliitecture. There is fuzziness of the surface of the skull bones and the 
involved long bones. 

8. Deformities of Bone.— The hip is the site of many deformities, such as 
coxa vara, coxa valga, coxa planus, and Perthe’s disease (flattening of the 
head of the femur), but since these are purely local, description of them is out 
of place in this book, and the student is referred lo manuals of orthopedic 
surgery. The same applies to the varieties of clubfoot. 

Hereditary deforming chondrodysplasia is a developmental disorder of 
growth, with multiple exostoses and irregularities in growth of the epiphyses. 
Arrest of growth in height and genu valgum and genu varum is 'secondary 
fo these changes. The tumors are usuaffy- pafnfess but may cause pressure on 
nerve trunks. Joint pains may result from articular distortions. 

Diseases of the Muscles, Tendons and Fasciae of the Extremities. — Few of 
these are of general interest. 

Myositis Ossificans. — There arc three forms — myositis ossificans traumatica, 
myositis ossificans cireumspeefa, and myositis ossificans progressiva. The 
traumatic form presents a muscle infiltrated ^rith bony tisrae after injury. 
Living as I do in the heart of the football country, I have seen a good many 
cases: the highest incidence is in the thigh muscles of football players. The 
circnmscribed form occurs with the formation of bone in a scar. 

Myositis ossificans progressiva occure without traumatic or suigical etiology. 
It is characterized by a slow proliferative inflammation with bone formation 
in muscles, tendons, and fasciae. It occurs most often in males and usually 
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starts before the age of ten years. Three stages are distinguished: first, swell- 
ing, edema, and hemorrhage into the muscles with fibroses but no skin involve- 
ment; second, contraction of the fibrous mass, throwing the muscles involved 
out of commission, and the skin may begin to be involved; third, bone deposits 
which are struet\\rally and chemically the same as normal bone. The disease 
may exist for years without being recognized, manifested only by a little stiff- 
ness and limitation of function of the muscles. Any muscles may be involved, 
the neck and back somewhat more frequently than others. The overlying skin 
is red and edematous, and fever and local tenderness are present; then fibrous 
nodules appear. In the final stage the typical picture is that of the spine 
stiffened in the position of kyphosis, the scapulae are attached to the bony 
thorax by bridges of ossified bone, neek is anteflexed, and there may be anky- 
losis of the arms, legs, and jaw. Polydactylism, microdactylism, web toes, and 
short sacrum arc congenital deformities which may accompany the disease. 
Diagnosis is not difficult in the later stages because the x-ray plate always 
shows the bony deposits in the muscles. In the early stages, it must be differ- 
entiated from dcrmatomyositls, scleroderma, and fibrositis. 

Fibrosing Myosilis.— As Hertlzer well says, the muscles will react to any 
disease of the skin above or the bone beneath. The worst case of fibrosing 
myositis I ever saw occurred in the arm of a nurse following a smallpox vac- 
cination. It may occur after rupture of a muscle sheath, or after aseptic oper- 
ations on bones. The muscle bundles are replaced nith fibrous tissue. 

Dcrwiafomyosifis is a nonsuppurative infiammation of the skin, snbesitane- 
ous tisstics, and muscles, of tinknown etiology. The age incidence is from 
twenty to forty years. It begins either acutely with fever, prostration, mus- 
cular weaknes.s and pain, or more frequently, in an insidious manner. The 
skin becomes firm, thickened, and edematous. The muscles are at first swollen 
and painful. lAiter, fibrous infillration takes place and contractures develop. 

Examination of the muscles show them to be pale yellow at first, filled 
with serum and semifluctuant or If (he effusion is considerable, tense and firm. 

The disease has protean symptomatology: dermatitis, with a dusky ery- 
thema that may resemble pellagra or Addison's disease; telangiectatic patches 
on the skin over the elbows and knuckles; a-characteristic facies, edema of the 
eyelids, splenomegaly, lymphadenopalhy, eosinophilia, and abnormalities of 
creatine-creatinine excretion. 

The eyelids may be affected before any other part of the body. The upper 
lids are swollen and colored a rose pink, which on close inspection is seen to 
be due to the presence of numerous telangiectases. The face is often covered 
until delicate rosy plaques, or numerous closely set telangiectatic areas. This 
leads to the typical facies; definilcly swollen eyelids with narrowing of the 
lid space.s and a background of faint rosy or pale blue skin, by some called 
wine-colorcd and described as a heliotrope bloating by Koil (Ann. Int. Jled. 
16: No. 5, May, 1942). (See also Keil: DennatorayositJ.s and Systemic Lupus 
Erythematosus: the Clinico-Patbologic Features, Arch. Int. Med. 66:339, 1940.) 

Differential diagnosis must consider Kclcrodenna and disseminated lupus 
erythematosus. Sclorodenna is not accompanied by fever, and the trophic 
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ulcers of scleroderma are not seen in dermatOmyositis. The skin manifesta- 
tions of lupus erythematosus are not entirely similar in distribution or nature 
to those of dermatomyositis. A biopsy may be necessary to clear the diagnosis 
^rith certainty. 

Yolkmann’s contracture is a form of fibrosed myositis, the origin of which 
is due to thrombosis of the vessels rather than rupture due to tight bandaging. 
It occurs most often in the forearm following splinting for Colles’s fracture. 

Chronic infective tenosynovitis affects a wrist or both vTists simultane- 
ously or in scqxience most frequently. There is a fusiform swelling which is 
very painful and an elevation of temperature. It runs a course of several 
months to recovery. It affects persons past middle life most frequently. It is 
likely to be, but should not be confused with 



Fis. »8.— uiipuytren’s contractare. 

Tuberculous tenosynovitis, which affects the tendon sheaths in the region 
of the \vrist and palm. It may begin above the lower ends of the radius and 
ulna or in the palm at the base of one of the fingers. The process is slower 
and there is a more gradual onset than’ in chronic infective tenosynovitis. 
Pulmonary involvement can usually be made out. 

Gatifflion is a ej’st arising from a synorial sheath on the dorsum of either 
tlie hand or the foot. It presents as a smooth dome-shaped bulging, not painful 
or tender, save during the early period of formation. 

Malignant tumors of fascia may occur anjwhere. They are sarcoma, fibro- 
sarcoma, mjTcosarcoma, giant cell sarcoma, and malignant lipoma. The Ia.st 
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often has a peculiar history. A tumor is removed which is shown to be histo- 
logically a lipoma: it recurs and recurs, and at each removal is seen to have 
more and more malignant cellnlar structure, going from lipoma to mjTcoma to 
sarcoma. (Thorek and Thorek: Lipoma Pseudo-Mysomatodes of the Upper Ex- 
tremity, Arch. Sui^. 28: 130, June, 1934.) 

D\ipuytren*$ coniraciure is a fibrosis of the palmar fascia of the hand, 
causing the fingers to contract toward the palm. It is of unknown etiology, 
the subjects being past middle age. 

Lymph nodes, when enlarged in. the groin, axillae, epitrochlear spaces, or 
anywhere on the extremities, are identified as snch without difficulty in most 
instances, and have the same significance as they have elsewhere. They may 
represent infection in the nodes or distal to the node, or metastasis, lymphatic 
leueemia, or Hodgkin’s disease. 

Glanders, although extremely rare, should be mentioned as an example of 
enlargement of the lymph nodes, due to infection in the node itself — “farcy 
bud.” 

The ‘’sattelite bubo” of chancre affects the inguinal region, except in rare 
instances of chancre of the finger, when the epitrochlear or an axillary gland 
is involved. 

Chancroid produces numerous enlarged inguinal lymph nodes which, in con- 
trnst to the syphilitic bubo, break down and suppurate. 

Tuberculous adenitis is not common in the extremities except a.s an expres- 
sion of miliaiy tuberculosis. 

Tularemia involves the axillary nodes, which suppurate in about half the 
eases. Pain in the nodes often precedes, by about twenty-four hours, reference 
by the patient to the primary lesion. 

Enlargement of the epitrochlear nodes without anything else to account for 
it, is a rough sign of generalized syphilis. It was so used in my student days 
before the advent of the IVassermann test. 

Sarcoidosis, Boeck’s sarcoid. — In Ix)ngcopc’s series the superficial lymph 
nodes were affected in 29 out of 200 cases. I saw a patient in which only the 
epitrochlears were involved, with large, smooth masses freely movable under the 
skin. 

Fat pads are commonly lipomata. Circumscribed symmetric lipomatosis 
consists in tmencapsulatcd masses of fat, most prominent in the neck and com- 
ing down over the arms. Jiodular multiple symmctricol encapsulated lipomatosis 
is an hereditary disease; the nodules of fat are often painful and in this way 
ate related to Dercum’s disease. 5Ienslraal ^sonlers and rheumatic symptoms 
also occur. It affects both men and.woxnen. (Lyon: Adiposis and Lipomatosis, 
Arch. Int. Jled. 6: 28, 1910.) Adiposis dolorosa, Dcrcum’s disease, consists of 
localized fat pads found most freipienlly on the underside of the arms, occurring 
almost exclusively in women at the menopause. They are tender and painful 
and on palpation feel like a “eaked breast” or “like a bundle of worms.” They 
occur in subjects with a neuropathic personality. 

Itelapsing febrile nonsuppurative panniculitis {IVeher-Christian's disease) 

Is considered an infection with quite large swellings in the pannicnlus adipo.sas. 
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Nerves. — 

Paralyses of peripheral origin in the extremities are; 

Deltoid, due to injury or disease of the circumflex nerve. 

Biceps is innervated by the musculocutaneous nerve, but is almost never 
paralyzed singly. 

Wrist drop, due to paralysis of the muscles of the forearm, is innervated 
by the musculospiral or radial ner\’e. It is very vulnerable due to its course and 
possible involvement in fracture of the humeros. 

Claio hand, due to paralysis of the flexors of the proximal phalanx, the 
lumhricalis and extensors of the distal phalanges, the interossei, is due to in- 
jury or disease of the ulnar nerve. There is likely to he associated anesthesia 
of the little finger and half -the third finger. The thumb test may be applied 
to mild c.ises: ivhcn asked to grasp a thin object, such as a sheet of paper, 
the subject is not able to bring more than the tip of his thumb into approxi- 
mation Tvith the forefinger. 

Quadriceps paralysis of the great muscles of the upper leg occurs from in- 
jury or disease of the anterior crural nerve. 

Foot drop, from injury or disease of the peroneal nerve, is common in mul- 
tiple neuritis, especially alcoholic. It also occurs in injury of the sciatic nerve 
when there is also atrophy of the leg and anesthesia of varying distribution. 
Tremor of the e.xtremitics may be considered to be muscular or nervous. 

Muscular tremors are those of exophthalmic goiter, alcoholism, and nerv- 
ousness, from emotional shock. AVe may be permitted to hazard the guess that 
these manifestations are due to metabolic disturbance of the muscle. In ex- 
ophthalmic goiter the muscle is charged with too rapid a metabolism to be 
still. In nervous shock there is too much epinephrine in the sj’stem. Alcohol- 
ism is probably a combination of both. 

Tremor due to paralysis agUans, multiple sclerosis, encephalitis, paresis, 
hemiplegia, are plainly central, probably ahvaj's a lesion in the corpora striata. 
Senile tremor I take to have the same origin, even though lesions cannot be 
readily demonstrated. 

Trophic changes include uiccratco/is and aato-antpiitathns of nervous or- 
igin: hemiatrophy and hemihyperlrophy of one limb or one side, presumably 
due to congenital maldevelopment of one side of the brain ; glossy skin as seen 
in old cases of peripheral neuritis and rheumatoid arthritis. 

Trophic itlcers are found in tabes dorsalis, spina bifida, and syringomyelia. 
Because the syringomyelic patient may have areas of anesthesia to pain, injuries 
or bums may be received and be extensive before he realizes it: this often leads 
to the painless whitlow called 

^forvna’s disease . — In certain cases of sj'ringomyelia there is associated 
peripheral vascular disease which produces a 'condition that has been called 
status dysraphicus (dysraphia — incomplete closure of the primary neural tube). 
The syringomyelia is familial and is' either not progressive or very slowly 
progressive. Besides the trophic disorders, the affected individuals arc likely 



50S 


METHODS OP DIAGNOSIS 


to have a number of developmental abnormalities, among them syndactylism 
of the toes, cleft arches of one or more vertebrae, abnormal skin reflexes of 
the abdomen, club feet, hypertrichosis. 

The trophic changes consist in a teady tendency to ulceration of the toes 
and fingers upon trivial injury op infection, osteoporosis and sloughing of 
terminal phalanges, particularly of the toes. (See Bremer; Status Dysraphicus, 
Deutsche Ztsehr. £. Nervenh. 95; 103, 1926; and Mulvey and Riely: Familiar 
Syringomyelia and Status Dysraphicus, Ann. Int. hied. 18: No. 5, May, 1942.) 

Morvan (Gaz. hebd. de mM., 1883) described the spinal form which goes 
by his name thv\s: “Paresis with analgesia of the upper extremities first 
limited to one side, then going to the other, ending always in one or more 
severe panaris.” (Panaris — whitlow, felon, paronychia.) 

Ulcerations, besides the trophic variety (see above), may be: (1) infec- 
iiotis — chancre on the finger eon.stitntes 5.9 per cent of extragenita! chancres, 
on the palm, 1.5 per cent according to IVile and Holman’s figures. Finger 
chancre is particularly an occupational disease of gynecologists, dentists, and 
pharjmgologists, who enucleate the tonsils with the forefinger. Tularemia, 
sporotrichosis, leprosy (really trophic), glanders; (2) circuJaiori/ — arterioscler- 
osis, diabetes, thromboajjgiitis obliterans, Rajuaud’s disease, scleroderma, vari- 
cose veins, erythema indurafum (sec below); (3) malignant — melanoma, rodent 
ulcep, etc. 

SubcutaiKous yodes . — Neurofibronialosis is not likely to present any diag- 
nostic difficulty. Rhetjntnfic Jtodtdes occur along the tendon sheaths of the wrist 
and fingers, over the elbows and knees ; they are hard and only rarely painful. 
Subcutaneous nodules also occur in rheumatoid arthritis. They vary in size 
from scarcely palpable, aecdllke bodies to excresenccs the size of olives. They 
are most common on the dor.s.nl surface of the forearm, blit may be observed 
over the olecranon and patella. They arc never painful, are discrete and 
movable, the attachment being to the tendons and fascia rather than the skin. 
(Dawson and Boots; Suhcutancons Nodules in Rheumatoid Arthritis, J. A. M. A. 
95: No. 25, Dec. 20, 1930.) Erythema nodosum arc rod, painful lumps which 
appear with great suddenness over the flexor surfaces of the forearms and lower 
legs ; they do not suppurate and go away svithin a few wcolts. Peliosis rheu- 
inatico (purpura rheumatiea, Schonlctn’s disease) may resemble crj'thetna no- 
dosum. Ifaygarth’s nodosilics are really not nodes in the sense of those wc are 
here cTescrihmg. They arc sweW/ngs around joints, especially tho fingers in 
rheumatoid arthritis. Ilaygarth’s (Clinical History of Diseases: Part First, 
Being a Clinical History of Rheumatism and Nodosity of the Joints, 1805) 
description is: “In this disease the ends of the hones, capsules or ligaments 
which form the joint gradually increase. The nodes arc not separate tumors 
bat feci as if they were an enlargement of the bones themselves.” Erythema 
induratum appears in women of middle age, with poor peripheral circulation; 
the nodules are fairly deep-seated and painful. They frequently ulcerate. 
Some authorities regard this ns a form of tuberculosis. 

Ueberden’s Nodes . — “"What arc these little, hard knobs frequently seen on 
the fingerst” asked AVillinm Ifebcrden, and would not stay for an answer. 
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Nor have many of his successors. They are just what he said they were — 
little, hard knobs on the fingers — and orthodox opinion relates them to osteo- 
arthritis, although surely they occur in the absence of osteoarthritis. Age is 
a definite etiologic factor. Steeher (New Engbind J, Med. 222 : 300, Feb. 22, 
1940) reported their incidence before the age of fifty as small, but afterwards 
it increases rapidly so tliat in 6 to 20 per cent of elderly white men they are 
present and in 20 to 30 per cent of elderly white women. They are about half 
as common in Negroes. "When they first make their appearance, they are pain- 
ful and tender, but as time goes on they lose these characteristics. 



Osier's nodes are small, painful lumps in the pulp of the finger tips, found 
in subacute endocarditis. The patient can often feel them better than the 
examiner. 

The Nails.— Diseases and deformities of the nails are given more promi- 
nence in some texts on physical diagnosis than they deser\'e. Jlost nail affec- 
tions are local, due to ringworm infection, pyogenic paronychia, or trauma to 
the nail hed. 

Color changes in the nails include white spots (leuconychia), which have 
no significance, and rarely striations, A\hich are indicative of acute or chronic 
arsenic poisoning; pigmentation shared with the skin in Addison's disease; 
blue discoloration in argyria, and black in mercury powoning. 
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Hemorrhages under the nail may occur in scur%-y and hemophilia. Petechial 
splinter hemorrhages occur in snbaente bacterial endocarditis and trichiniasis; 
in the latter they are said to occur in as high as 50 to 70 per cent of eases and 
may be the only reliable hint as to the nature of the condition. 

Siriaimis. — In any serious systemic disease the nutrition of the nail bed 
suffers and as the nail grows out, a transverse striation, depression, or thin- 
ning can be seen (Beau’s lines). The date and length of a previous illncs.s 
can often be determined by this. In the presence of this sign I have also 
found that if a hair of the head be pulled out, a beaded or thinned area can 
be made out with a hand glass, at an appropriate distance from the root: often 
in attempting to pull the hair out it breaks at this point. Longiiiidinal stria- 
tions arc due to variations in the conformity of the nail bod, and when not due 
to injury, arc hereditary. 

Atrophy of the noils is an hereditary trait, or in the toe nails, a result of 
the wearing of shoes: the nails of the little toes of civilized persons constantly 
show this atrophy. 

Hypertrophy of one or more nails accompanies eczema and psoria.sis, or 
endocrine dysfunction, particularly acromegaly, or injury. In the toenails the 
hypertrophy known as onychogryposis is sufficiently suggestive to indicate the 
help of a 'Wassennann. 

Zftppocraftc fingers, dabbed fingers, go with chronic pulmouory osteoarth- 
ropathy (chronic pulmonary infection) and congenital heart disease and are 
accompanied by nails that have a gentle, domelike curve in all directions. 
They are also slightly cyanotic. Slight degrec.s of this condition can be made 
out in the early stages of bronchiectasis and are on indication for treatment 
of the nasal sinuses. Clubbed fingers may develop very rapidly, within sLv 
weeks, as seen in instances where the development began after an artificial 
pneumothorax. 

Blood Vessels. — 

Aneurysm of the popliteal artery is the commone.st aneurysm of the pe- 
ripheral arteries, making up about 50 per cent of the total. Femoral and 
femoro-iliac is next in frerjncncy, c.irolid next, and axillary ancur 3 -.sm is a 
rare occurrence. 

Kyrkbolism ia pattitularly likely to affect tha arteiits of the t-xlTcmHivs. 
Mitral stenosis, auricular fibrillation and .subacute bacterial endocarditis are 
common causes. Pain of great intensity marks the movement of embolic 
lodgement. In multiple embolism one may expect to find simultaneously, or 
in rapid succession, gangrene of an extremity, sudden blindness from retinal 
embolism, cerebral signs, hematuria, and Iicmopty.sis. Symmetrical gangrene 
of the feet or toes ocevtrs when an embolus lodges at the bifurcation of the 
aorta, finally breaking, with one part going down and lodging in one popliteal 
artery, the other part in the other artery. Saland (Ann, Int. lied. 14: No. 11, 
Jfay, 1941) found heart disease a-s the underlying condition in 100 per cent 
of 12 consecutive eases of embolism. 
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Routme of Examination and Interpretation of Symptoms and Signs in 
Peripheral Vaacnlar Disease 

Pain, when due to peripheral vascular disease, means, usually, ar- 
terial deficiency. If it is precipitated by exercise and disappears on rest, 
causes the patient to limp or rest (intermittent claudication), it is due to 
arteriosclerosis or thrombo-angiitis obliterans. It may be the first symptom 
of such conditions. Sudden acute pain is indicative of sudden arterial closure 



riff. SP. — Dorsalis pedis artery course and Tarialloii, (From Edwards: Chronic Organic Ar- 
terlaJ Disease, New England J. Med. 221: No. 7. 1939.) 

from thrombosis or embolism. There are associated absence of the peripheral 
pulses, coldness, local paralysis, pallor like that of a dead limb, and slight 
edema. Venous thrombosis — phlegmasia alba dolens — often begins with an 
acute pain on the inner surface of the thigh, the back of the knee or calf, due 
to ischemia from reflex arterial spasm. Persistent, continuous pain, associated 
irith slight eyano.szs and shiny skin, made worse by elevation and better by 
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depression of the foot, is indicative of serious arterial cleficieiiey. Diabetic 
Ranfrrene is curiously painless in most cases. 

Coldness and pallor indicate constricted vessels, cyanosis indicates a slow 
current, whether the cause lies in the arteries or veins. Rapid onset of these 
signs in young people in response to cold or emotional upsets points to Ray- 
naud’s disease or similar syndromes. Sudden onset in those of middle age 
indicates arterial occlusion. When the onset of arterial occlu.sion is gradual, 
the limb gradually dries up. When it comes on suddenly, the blood in the 
capillaries i.s trapped, is not pushed on by the circulation behind, and as it 
stagnates, it loses its oxygen even while the leg is still warm, and there is 
cyanosis. If the limb be elevated and pressure is made sufficient to blanch 
a spot, it should be obserred whether this spot regains its color; if it does, it 
may be concluded that some circulation is still going on. This test does not 
apply to the nnelevated limb, because under such conditions the stagnant 
blood flows back and fills the vessels at the blanched spot. These phenomena 
may occur without accompanying pain, but even so they have the same 
significance. 

Chronic cyanosis and coldness of the hands and feet in joung people arc 
probably due to continuous sj'mpathclic Irritability; in the elderly, to arterio- 
.sclerosis. 

Peripheral Arterial Pvlsalion. — The dorsalis pedis artery is used as the 
stnndord for determining the stale of the peripheral vessels of the leg. Its 
pulsations can be palpated on the lop of the instep, to the inside of the first 
mototarsal bone and two to four fingers proximal to the distal head of that 
bone. Anomalies of distribution and size occur in the dorsalis pedis, as indi- 
calcd in the diagram Dr. Edward A. Edwanls herewith reprodueed (Fig. 60). 
Writes Dr, Edwards: “Tiio posterior tibial (artery) can be palpated just be- 
low and behind the medial malleolus. The importance of this vessel is not 
sufficiently appreciated. Let it be remembered that a substantial number of 
people are born with a small or absent dorsalis pedis artery. In such cases 
the posterior tihial will he large and will compensate for the absence of the 
former arterj*. An absent dorsalis pedis pulsation therefore does not neces- 
sarily indicate disease. However, since the anomaly is usually s>"mraetric, the 
absence of a single dorsalis pedis, or a single posterior tibial pulsation is more 
likely to be due to disease than anatomical variation.” (Edwards: Chronic 
Organic Arterial Disease, Xew England J. Med. 221: Xo. 7, Aug. 17, 1939.) 
In arteriosclerosis obliterans or thrombo-angiitis obliterans, if the dorsalis 
pedis pulsation is absent, the pcwlerior tibial pulsation will also be absent. 

Tlie popliteal artery is best palpated with the patient prone and the leg 
fle-xed by the examiner’s hand. 

In the upper limb the examiner must palpate the axillary, brachial, radial 
nnd ulnar arteries, bnt obliterative arterial disease in the arm is practic.slly 
nonexistent compared to the feet and legs. 

DlFKASnS OF TItE Vl3NS 

Thrombophlebitis. — The commonest form is fcmoro-xlinc thramhophlehitis or 
p)»?fpjnn.iio olhfl dolcns or snUh leg, which occxirs as a complication of pelvic 
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inflammation, appendicitis, the pnerperium, surgical operations, whether in the 
pehis or not, and certain infectious diseases, notably typhoid. The most im- 
portant single factor seems to be that the subject is hospitalized in bed. Only 
very rarely does this occur to an individual in the -midst of activity. 

The essential feature of the condition is thrombus formation. "We need 
not discuss the classical causes of thrombus formation, but concentrate on the 
fact that blood platelets in some way get attached to the -wall of the vein and 
form a clot, obstructing the vein. "When such a vein is opened, the xisual pic- 
ture of the completed clot is a short proximal head which is -white, an inter- 
mediate portion -which is mixed white and red, and a tail which may be very 
long and makes up the largest part of the thrombus. The head, or white part 
of the thrombus, is made up of dead platelets and leucocytes. The red tail is 
an ordinary clot and is secondary and incidental. 

If the -white head becomes sufficiently organized to occlude the vessel, all 
may be -well; but if part of the lower thrombus gets by, or if a continued 
propagation of a thrombus centrally from the white head occurs, pulmonary 
embolism and infarction may result. This is the real significance of the con- 
dition. It is the cause of the sudden death from pulmonary embolism following 
surgical operation. Of course, as the researches of Homans and Leriche (Bull, 
et mlm. Soc. nat. de ehir. 53: 561, 1927) show, pulmonary embolism probably 
occurs more frequently as a result of an unnoticed thrombosis anywhere in the 
body than with outspoken pkhgmasia alba Johns. 

Deep peripheral thrombophlebitis thrombosis of the deep veins of the 
lower leg, is a condition described by Homans (New England J. Jled. 221: 
993, Nov. 29, 1934), It occurs during active life; the cause may be a trivial 
or minor injury below the knee, a strain, a fracture of one of the bones of the 
foot, or a complication of a rcsplnstory infection or rheumatic condition. The 
veins involved are those in the calf muscles. The symptoms are lameness, not 
marked, with swelling of the ankle and foot, perhaps a little cyanosis. Tender- 
ness is not present, even on deep pressure on the calf. A pathognomonic sign, 
according to Homans, is a sense of discomfort experienced by the patient 
when the tendo Achilles is put on the stretch by forced dorsiflexion of the 
foot. Here again the importance of the condition is the very likely chance of 
pulmonarj' embolism. 

Thrombosis in varicose veins frequently occurs, but seldom results in pul- 
monary embolism. Homans has record of only two cases. 

Phlebitis migrans occurs in patients wdth Buerger’s disease, and also in 
subjects without Buerger’s disease and -without varicose veins. In Buerger's 
disease the phlebitis is most likely to occur in the upper extremities; a vein 
on the back of the hand becomes painful and sore to the touch ; in the course 
of a week or two, the soreness disappears, but a new stretch of vein central to, 
but not continuous with the first one, or a vein on the opposite hand or arm 
is attacked. In nonvaricose superficial veins of the legs the same thing may 
occur, not in the presence of Buerger’s disease. These do not often cause pul- 
monary embolism. (See Conner; Thrombophlebitis and Its Pulmonary Cora- 
plicatiorus/New England J. 3fed. 22: No. 4, Jan. 25, 1940; and Ochsner: New 
England J. Med. 225: 207, 1941.) 
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Thrombosis of the subclavian and aMllary veins is a rare condition al- 
though Veal and Hussey (Am. Heart J. 25: 355, Jlarch, 1943) have reported 
46 cases under their o%vn observation. The common cause is stasis from heart 
disease (hypertensive, syphilitic, and rhcomatic). Infection, trauma, and ad- 
jacent neoplasm also operate. The thrombosis may come on suddenly or grad- 
ually. Acute onset is heralded by pain from shoulder to hand. Vasospasm 
causes cyanosis and coldness of the fingers. Within a short time the band and 
arm swell to as much as twice the natural size. The systolic blood pressure 
is 2045 mm. higher on the affected side. 

Gradual occlusion be^s with slight enlargement and fatigability of the 
affected arm. Vigorous or prolonged use of the arm brings on increased swell- 
ing and such fatigue that continued use of the arm is impossible. Soon the 
collateral circulation can be seen with enlargement of veins of the upper arm, 
shoulder, and chest. 

Prognosis in the cases of cardiac disease is not invariably bad, but pul- 
monary embolism is frequent. 

Varicose veins are definite handica)>3 to efficiency. Therein lies their only 
interest to the internist. Varicose veins have lost their power to transmit 
blood toward the heart, partly from more or less destruction of their valves, 
partly from intrinsic disease of the vein wall. They are practically confined 
to the lower extremity. Neither in etiology nor in their complications arc 
they related to general systemic disease. The various tests that are used on 
varicose veins— Trendelenburg’s, Schwartz’s, Perthe’s — are designed simply to 
allow surgeons to determine the adnsabilUy and method of operation, so we 
need not burden this treatise with their description. (See iIcCallig and Ilcyer- 
dale: A Basie Understanding of Varicose Veins, J. A. Jf. A. 315: No. 2, July 13, 
1940.) 

HistssES or Tire PoupnEUAi. ABTEtires*. Bounrre Sm>Y por a 
Patient With PcRmnEKAi. Vascui.ar Disease 

3- History — duration of symptoms; when intermittent claudication began; 
when ulceration began. Date and character of injury, if any. Degree of pain, 

i.e., constant, at night only, on change of position, use. Effect of cold, heat, 
dependency, elevation, exercise. 

2. Extent of infection, lymphangitis, •olteralion, gangrene. 

3. Description of surface lesion. 

4. Volume of pulse in vessels — one plus to four plus. 

5. Length of time for blanching to occur on elevation, cyanosis on de- 
pendency. 

6. Surface temperature of extremities. 

7. OawUomctcr readings. 

8. X-ray examination of vessels of extremities. 

9. Blood sugar and urine sugar. 

Arteriosclerosis is the commonest cansc of circulatory deficiency in the 
extremities. The proces.s eon.sists of & progressive thickening of the suhinli- 



TtlE EXTBEMmES 


515 


mal tissues, which gradually encroach on the lumen of the vessel, terminating 
in obliteration (partial or complete), arteriosclerosis obliterans, endarteritis 
obliterans. The subintimal thickening grows out from one side of the vessel. 
Coincidental ivith, or perhaps folloiving, the intimal proliferation, there are 
degenerative changes in the medial coat, followed hy atheroma and calcareous 
deposits. The process is patchy. Thrombosis may occur, as can be readily 
appreciated: the scene is all set. There is a decided tendency for the process 
to affect the legs, the arms being rarely affected. 
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The process is bilateral, althotigh the development is usually unequal: 
the signs of circulatory InsufQciency are more noticeable in one leg than the 
other. 

Of contributing factors, age U the most important. Infection, focal or 
other, probably has little influence. Hales predominate. Diabetes has a most 
evil effect : gangrene is four times as frequent in the arteriosclerotic diabetic 
as in the nondiabetie arteriosclerotic. 

Hypertension, diastolic value of 00 mm. or more, systolic of 150 mm. or 
more is present in 35 per cent of the cases. 

Absence of pulsations in the posterior tihial, dorsalis pedis, and popliteal 
arteries is the rule and in many eases pulsations are absent in the femoral 
artery in Scarpa’s triangle. Pallor of the extremities on elevation and exces- 
sive rubor on dependency are valuable signs of arterial insufficiency, as is 
delay of color on dependency after elevation. 

The end result of this process will depend upon cirenmsfances. Complete 
obstruction may never oeenr, or collateral circulation may keep pace with it 
sufficiently that no symptoms except cold extremities and muscular weakness 
occur. "WTien the collateral circulation is not quite sufficient and lags behind 
the obstruction, intermittent claudication and trophic disturbances of the skin 
and nails will come on and last a long time ’‘without any serious disability," 
as Dr. Ilonians says. If the occlusion l)eeoiMfs complete without adequate col- 
lateral circulation, or if the occlusion is .su<lden by a superimposed thrombosis, 
gangrene is practically inevitable. 

‘When the occlusive process is in the upper part of the femoral artery or 
in the iliac nrfories, ischemic neuritis may develop. It is paro-vysmal, the pain 
involving most of the leg and foot. The paroxj’sms are uorse at nicht. Vaso- 
spastic color changc-s and sometimes pelechiae occur in the skin. Arterio- 
sclerosis obliterans. (See Hines and Barker: Am. .T. H. Sc. 200 : 722, Dee., 
3940.) 

Intermittent claudication is a cramp or pain in the muscles, particularly 
of the calves of the legs, during xvalking. Tlie subject always has to stop and 
rest. After a few minutes the limb is comfortable again. The mechanism is 
undoubtedly on-set of ischemia, due to narrow and inadequate arteries. Not 
only the mechanism, but also (he sensation is the same as an anginal attack. 
One of Dr. Christian’s patients told him, "There is no difference in the sensa- 
tion, only in the place.” Tobacco, as iii other similar conditions, is a pre- 
cipitating factor. 

Gangrene. — 

Gangrene of the upper extremity may be caused by: Ra.vnaud’s disease, 
obliterative endarteritis, thromboangiitis oblilcran-s, embolism or thrombosis, 
chemical agents, frost bite. Oangrenc of the upper extremity or fingers is a rare 
occurrence. 

Gangrene of the loKcr extremity may be dne to all the causes given for the 
upper extremity and also gas gangrene, ergotism, chemical (phenol), poplitc.il 
aneuiysm, purpura fttiminans, and mnlium. 
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"W^e shall not consider those of traumatic, chemical, or physical (frostbite) 
origin. 

Diaietic gangrene is due to the underlying arteriosclerosis obliterans. It is 
the same process which causes the atrophy of the islets of Langerhaus and the 
retinitis. The diabetic state is not the cause, although it seems to predispose to 
gangrene. 

The average age of the patients in McKittrick's series (lIcKittriek : Arch. 
Surg. 40 : 354, Feb., 1944) was 64.3 years. They had had diabetes for an average 
of eight and seven-tenths years. In 70 out of 972 cases the gangrene was bilat- 
eral. The immediate mortality from operations was 13.9 per cent. After ampu- 
tation of one foot, gangrene occurred in the other foot in 41 per cent of cases. 
The average postoperative duration of life was forty-five and a half months. 
In those who refused operation, 33 in all, 20 died of progressive gangrene or 
after amputation elsewhere, 11 survived later amputation, one had gradual heal- 
ing, and died four years later of coronary thrombosis, one had slow healing, 
but has never been able to walk on h»s foot. 

Ganpreiic due to embolism is especially associated with mitral stenosis. 
Otherwise any cause of embolism — infection, arteriosclerosis — may be the cause. 
It may localize in any part of the foot — not necessarily in the toes. 

Gas gangrene is due to infection with the Closiridixim tvekkii or aerogenous 
capsulattis. The histoiy is of an accident with destnjcti’on of the skin and the 
parts contaminated with clothing. Fever appears early, the temperature reach- 
ing 106" r. Pain is intense. Crepitation of the skin is noticed early. There is 
a high leucocytosis (28,000 to 90,000). The gangrene is usually extensive and 
spreads rapidly. 

Ergotism may occur from full therapeutic doses of ergot and ergotamine 
tartrate. It usually affects all the toes of both feet. 

Thrombo-angiitis Obliterans — Buerger's Disease. — Buerger (Am. J. M. So. 
136 : 567, Oct., 1908) wrote that this is “an inflammatory lesion with occlusive 
thrombosis, and that it affects the arteries and veins in a kind of relapsing 
fashion.” It is characteristic that it comes on in attacks during which new 
groups of blood vessels are affected. The inflammation consists of a prolifera- 
tion of the intima, containing multinuclcated giant cells, histiocytes. lympho- 
cytes, and polymorphonuclear leucocytes. The media and adventitia also show 
inflammatory exudate of acute and chronic character. The crucial lesion is 
thrombosis. 

Men are affected almost exclusively. The age of onset is much younger 
than in arteriosclerosis, being in the late twenties, thirties, and forties. The 
upper extremity is more often affected than in arteriosclerosis. No etiology is 
known, though tobacco is prominent among the factors accused. Pormerl.v 
supposed to occur only in those of Jewish race, it has since been described in 
persons of all races. 

The olinical types have been mentioned as (1) acute fulminating; (2) non- 
progressive; (3) slowly progressive, and (4) compensated or healed. Pain on 
walking (claudication) is the first symptom in about 51 per cent of cases- 
Coldness of the extrennties in 12 per cent, abnormal fatigue in 11 per cent. 
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sudden arterial occlusion in 7 per cent, nonhealing ulcer in 10 per cent, recur- 
rent superficial phlebitis in 4 per cent (coiKisting of the appearance of tender, 
red elevated spots about 1 cm. in diameter, which appear suddenl}- in the skm 
near the valves of superficial veins of the foot or lower leg, gradually dis- 
appear, in a few weeks, only to be replaced by new ones in different locations), 
edema in 3 per cent, and spastic vasomotor disturbances in 2 per cent. Gan- 
grene and spontaneous amputation of a toe is a terminal event in from 20 to 
40 per cent of cases, the difTcrence appearing to be largely due to whether 
treatment is faithfully followed. It is an essentially chronic disease, the period 
between onset of symptoms and gangrene being on the average fifteen years. 

The aching pain in the toes (or fingers), instep, and ankle may lead to the 
use of arch supports and other orthopedic appliances. Ulcerations follow 
trivial traumata, excessive heat, or local medication. Ill-advised chiropody for 
ingroudng toenail has often been followed by ulceration. 

Brown (of the Jfayo Clinie) vasomotor test in Buerger's disease — for the se- 
lection of those cases suitable for operation: Nonspecific protein fever is induced 
by giring 50 millions of triple typhoid vaccine intravenously, the oral tempera- 
ture and skin temperature of the affected limb having been previously deter- 
mined. In cases where there is great spasm of the collateral circulation of the af- 
fected limb there will bo considerable rise in its temperature owing to disappear- 
ance of spasm due to tltc induced fever. The difference in surface temperature 
previous to and as a result of the fever Is noted and from this is subtracted the 
rise in the oral temperature. The difference in degrees represents the rise in 
the skin temperature consequent on removal of the spasm. This surface in- 
crease divided by the number of degrees rise in the oral temperature gives 
the vasomotor index. As an c.vample— the mouth temperature rises 2* C., that 
of the left great toe rises 13* C.: subtracting 2® C. gives the figure 11. The 
vasomotor index is, therefore, II 2 — 5.5. In Baynand’s disease the index 
is high — 5 to 14. In Buerger’s disease it varies from 2 to 6. The higher the 
index the more sure the indication for operation and the better the prognosis. 
An index of zero or only slightly more is a contraindication for operation. 
(See JlcGrcgor; A Symposium of Surgical Anatomy, 'V7illiams and IVilkins, 


Baynaud's disease heads the list of spastic arterial diseases of the ex- 
tremities, 

Baynnud, in his original thesis (Do I’nsphy.xie locale et de la gangrene 
symetrique des extremities — Baris, 1662) wrote; “1 propose to demonstrate 
a variety of dry gangrene affecting the extremities which cannot be explained 
by vascular obliteration, a variety chatactecircd by a remarkable tendency tu 
symmetry. I shall try to show that this kind of gangrene has its origin in 
ft defective innervation of the capillary vessels. Local syncope i.s a condition 
perfectly compatible with health. Persons who are attacked with it un- 
der the* least stimulus, sometimes without appreciable cause, have many 
fingers become pale and cold at once. The duration is from a few min- 
utes to many hours. The determining cause is often cold; sometimes 
even a simple mental emotion is enough. The first symptom to attract 
attention is pain. Later the cutaneous sensibility becomes blunted: 
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the fingers become like foreign bodies to the subject: it is the phenomenon 
know as dead finger. There is noted an excessive feebleness of the pulse. 
The nose and external ears are sometimes attacked. The malady may follow 
a continuous course or be prolonged over a considerable time with periods of 
intermission. Symmetrical gangrene is most often imposed on those with a 
regular course.” 

Numerous studies made on the arteries, the skin capillaries, and the sjtu- 
pathetie nerves since Raynaud’s time have tended to modify somewhat his 
original description. During an attack in the pretrophic stage, the skin goes 
through several changes; it is at first cyanotic, due to contraction of the 
digital, plantar, or palmar arteries. 'When pallor ocenrs, it is due to contrac- 
tion of the skin capillaries. The final stage is that of hj'peremia, a relaxation 
of the spasm, with dilatation of the capillaries. Circulation then remains until 
the next attack. (See Brown: Skin Capillaries in Raynaud’s Disease, Arch. 
Int. Med. 35 ; No. 1, Jan., 1935.) 

In the first period of purely spastic attack the arteries are histologically 
normal. As time goes on, in a certain proportion of the eases, the intima is 
thickened and the muscular coat of the arteries hypertrophied, At this time 
local gangrene, which is nearly always limited to the skin, appears. Approxi- 
mately one-third of the cases are progressive. 

Females predominate ten to one. The tipper extremity— fingers and 
hands— are twice as often affected as the lower. The changes are symmetric 
in about 60 per cent. Average age at onset is between 18 and 30, 

Differential diagnosis between arteriosclerotic disease and Buerger’s dis- 
ease should not he difficult if age, sex, symmetry, and upper limbs be remem- 
bered. The age of arteriosclerosis is definitely twenty years ahead of that in 
Raynaud’s disease. The lower limbs are predominantly affected in arterio- 
sclerosis and Buerger’s disease; upper limbs, in Raynaud’s disease. Young 
males have Buerger's disease; young females, Raynaud's disease. In neither 
arteriosclerosis nor Buerger's disease is exact symmetry likely. Of course, all 
cases are not classical and sometimes all signs fail. 

Acrocyanosis is a blueness of an acral part, always an extremity, bilateral, 
the feet more than the bands, due to arteriospasm. It occurs in young women 
with a tendency to hysteria. In mild forms it is quite common, in severe forms, 
rare. Chronic ulcers, appear; they are very chronic and difficult to cure. 
Lumbar sympathectomy is successful in resistant cases. 

Livedo reticularis is a mottled, blotchy or reticular, bluish discoloration 
of the skin predominantly affecting the legs and feet, with organic changes in 
the arterioles of the skin and chronic vasospasm. It has been divided into sub- 
forms, (1) Cntis marmorata, mottling on exposure to cold, disappearing on 
application of heat, (2) livedo reticularis idiopathica, in which the mottling 
is more intense and persists during temperature changes: occur.s mostly in 
children ^vith many congenital defects, (3) livedo reticularis symptomatica, 
in which the mottling is also persistent, and in which there is evidence of other 
disease of the cutaneous and subcutaneous vascular system : comes cn in adult 
life. (See Barker, Hines, and Craig: Livedo Reticularis, Am, Heart J. 21: 
592, May, 1941.) 
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ErTtbromelalgia — “red painful members” due to vasodilatation. It was 
first described by S. Weir Mitehell (Am. J. M. Se. 76- 17, 1878) as follows- 
‘‘Pain is throbbing, achin" and burning. The striking peculiarity is the flush- 
ing of the part on exertion, greatest in the sole.s, marked by a dull, duskj, 
mottled redness, brought on by allowing the feet to hang dou-n. The foot 
gets redder and redder, the veins stand out in a few minutes, as if a ligature 
had been placed around the limb, and the arteries throb violently until at 
length the e.xtrcmity becomes dark purplish.” It is the opposite of Itaynand’s 
disease in that not only is there vasodilatation instead of spasm, but the sjTup- 
toms appear in response to heat rather than cold. The subjects arc likely to 
be males, past middle age. It is an extremely rare condition. Some of 
Slitchcll’s eases were due to bullet wounds of the nciwes. Bromi fErythro- 
melalgia iind Other Disturbances of the Extremities Accompanied by Vaso- 
dilatation and Burning, Am. J. M. Sc. 283; Xo. 4, April, 1932) sets tip four 
diagnostic criteria: (J) liilateral luiming pain in the extremities; (2) sharp 
increase of local heat in the affected parts, but rediies-s, flushing or congestion 
may vary in dcgrccj (3) prodiielion and aggravation of the distress by heat 
ami cxeretsc ; (4) relief by cold. rest, and elevatum. 
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Scleroderma is a syndrome cliaraelerire*! by induration, pigmentation, and 
sclerosi-s of the t-kin of the extremities and face, associated with arthritis, 
asthenia, and loss of weight. Trophic ulcers eventually appear on the tips of 
the fingers. The results of surgical therapy— sympathectomy— seem to indi- 
cate that it is essentially a periphcMl va-wnlar disease. It Is often associated 
Avith Baj-naiid’s disease.. The cojidilion of tl» skin capillaries iudientea a great 
reduction in the circulating capillary blootl in the skin. Tlicrc is a diminution 
in their number and the outlines are frayesl. irregular, and indistinct. Histo- 
logically. the skin shnw-s hypertrophy of the odlagen, comparative absence of 
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)lood vessels, large numbers of dilated lymph spaces, hjrperpigmentation both 
n the rete and the eorium and comparative absence of the glands of the skin. 

No age is exempt, though middle aged females are in the majority. The 
lourse is imsidious, beginning with arthralgia. The skin at the height of the 
jrocess is of a peculiar, unresilient hardness and immobility, and this seems to 
nvolve the muscles. The hands and forearms are most often affected (sclero* 
lactylia) and the gauntlet of skin may cause great disability, making liner 
novements impossible. The feet and nose and cheeks and forehead may also 
36 affected. In the final stage small ulcerations appear at the ends of the 
ingers. Very rarely, so far as I know, there is auto-amputation of the termi- 
lal phalanges. 

Aneurysm of the axillary artery is almost as frequent as aneurysm of the 
nnominate (3 per cent of all aneurysms). Traumatic etiology is more fre- 
luent than syphilitic or mycotic. The sj-mptoms and signs are pulsatile swelling 
n the axilla with pulsations corresponding to the apex beat, delay in the radial 
DUlse (this is not constant), edema of the extremity, and weakness or paresis 
;rom pressure on the median, ladial, or ulnar nerves. (Horsley: J. A. M. A. 
15: 189, July 18, 1925. hlacNealy and Spivack: S. Clin. North America 5: 
LOSS, Aug., 1925.) 

Aneurysm of the femoral or iliac orfmes presents a pulsating mass in the 
region of the groin— above or belo3v as the case may be, because both arteries are 
isually involved. The circulatory changes in the exeromity are such as might 
3® expected — cold, pale, cyanotic, moist foot and obliteration or irregularity of 
:he dorsalis pedis arterj'. 

Popliteal aneurysm is the commonest of peripheral aneurj-sms, comprising 
ibout 50 per cent of all. It is usually ftisiform, but may be saccular. Before 
it can be made out on physical examination it nmy cause coldness or numbness 
of the foot, or an intermittent limp. Once the expansile pulsation appears in the 
popliteal space, the diagnosis is clear. Injuiy to the peroneal nen’e may cause 
foot drop. 

Purpura fulminans is a condition of ecchymosls going over to a solid area 
of a hemorrhagic, almost gangrenous, state. The skin is bluish red, or reddish 
black. It involves any extremity, or the trunk, and the involvement is often 
symmetrical. It occurs as a complication of scarlet fever, typhus, variola 
hemorrhagica, measles, and septicemia. The primary change, according to 
Adami, is in the endothelium of the vessels. It is very rare. (See McConnell 
and "Weaver: Purpura Fulminans, J. A. M. A. 78: 165, Jan. 21, 1922.) 

Glomus. — Gloraangioma, a small cutaneous, or subcutaneous tumor, which 
is an arteriovenous anastomosis in the stratum ‘reticulare of the cutis. It was 
formerly called “painful tubercle.” A frequent site is beneath a nail. They 
appear as small bluish nodules on the extremities and occasionally on the 
shoulder girdle. They are full of nerve trunks and produce severe neuralgic 
pains of the radiating type. Local surgical excision produces complete relief. 
S-ray treatment is of no avail. In a series of cases 44 ■were on the upper ex- 
tremity (20 subungual) and 18 on the lower (I subungual). (See Bailey: The 
Cutaneous Glomus, Am. J. Path. 11 ; 915, Nov., 1935.) 
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Arteriovenous Aneurysm. — Kstulous connection between an artery and a 
vein. They may occur between the external carotid and external jugular, the 
internal carotid and cavernous sinus (carotid incidence 20 per cent), in the 
scalp or lip, the subclavian (9 per cent), the femoral (25 per cent of all), the 
popliteal, and tibial. In a series of 33 cases 27 were due to trauma (bullet 
wound, knife wound), and six were congenital. 

Local Signs. — On inspection — tumor, usually pulsatile; on palpation tbe 
feeling that vessels are involved is unmistakable (there is often a feeling as of 
handling a basketful of worms or eels, usually a thrill) ; on auscultation there 
is almost always a loud systolic bmit. 

Remote Signs . — ^In arteriovenous aneurysm of internal carotid and cavern- 
ous sinus, unilateral pulsating exophthalmos is almost invariable. In the sub- 
clavian type there are swelling, redness, heat, and pain (or rather tenseness) in 
the arm : the dilated vessels of collateral circulation or venous obstruction are 
prominent. The same signs and sjTnptoms apply to the leg in the femoral type. 
Hemihypertrophy of a limb is common: it may extend to the bones and cause 
lengthening of the limb. (See Leid: Arch. Surg. 10; 602, March, 1925; ibid.; 
10 : 813, 5Iay, 1925 ; ibid. : 11 : 1, July, 1925 ; see also Horton ; Hemihypertrophy 
in Congenital Arteriovenous Fistula, J. A. M. A. 98: 373, Jan. 30, 1932.) 

Hand types — Acromegaly . — ^“The hands are very large, but of regular 
form: their thickness and width are relatively greater than their length and 
attention is at once attracted to them on seeing the patient. The joints of the 
fingers are not specially enlarged in proportion to the bones, which have cer- 
tainly shared in the hypertrophy; the fingers present a somewhat flattened 
appearance. The width of the nails is increased,” (Marie, 1886.) 

Myxedema . — “The hands peculiarly broad and spade-like, as if the whole 
texture were infiltrated.” (Gull, 1873.) 

The Feet . — The internist is often called up to render judgment on disordei-s 
of the foot, either primary or as a complication. We have considered the cold, 
hot, blue, white, red, mottled, ulcerated and gangrenous feet or toes of peripheral 
vascular disease above. 

Nutritional disorders may have manifestations in the feet. Many cases of 
painful feet are due to overeating — obesity. Gout, frank or mild, must always 
be remembered. The diabetic patient inquires constant re-examination of the feet. 

“Feet are among the first structures to show evidence of age, wear and 
tear, stress and strain.”. “Bad feet are good barometers of failing health.” 
(Lewin: The Foot and Ankle, Lea and Febiger, 1941.) 

Imbalance of the foot, from flatfoot, badly fitting shoes, etc., may quite as 
often show up as pain in the calf, knee, hip, or pelvis. 

There are a number of bursae about the foot — under the heel, under the 
arch, between the toes, which commonly become inflamed and cause pain and 
disability. The condition is often treated as flatfoot. (Hertzler: Bnrsitides of 
the Plantar Surface of the Foot, Am. J. Smg. 1: No. 3, 1926.) 

Painful heel may be due to calcaneal spurs (gonococcic?) or bursitis (very 
common). 

Kohler’s disease (isolated disease of the scaphoid) may cause pain, limping, 
and disability. It is not tuberculous or syphilitic. 



Chapter 12 
FEMALE GENITALIA 

The externa! female ^nitalia are subject to the san.e diseases as those of 
the male, i.c., venereal infections, tumors, etc. 

Chancre may appear anywhere, but it notoriously eludes discovery. The 
tj"pical Hunterian chancre is \ery exceptionally encountered. It is most often 
found on one lip of the vulvae. Chancre of the cervix is rare. Absence of the 
satellite bubo is "stroii" presumptive evidence of the primary chancre being 
located on the cervi.x uteri.” (Slookey and Roberts: Am. J. Syph. 12: 212, 
1928.) Edema of the cen’ix may mask chancre, and generalized edema of the 
external genitalia may be the only sign of the site of entrance. Condylomata 
may obscure the chancre. Condylomata lata are tj-pical secondary lesions of 
the external female genitalia. 

Chancroid and lymphogranuloma venereum have very similar appear- 
ances, but the Frei test should differentiate them. 

Abscess of Bartholin’s glands is one of the manifestations of gonorrhea 
in the female. 

Tlie tumors of the Milva include fibroma and carcinoma. 

Kraurosis vulvae and leucoplakia produce itching, as do a host of other 
conditions, such as trichomonas infection, mycotic and ringworm infections, 
but all of these are of little interest to the general internist. 

Vaginal eiamination is, strictly speaking, part of the routine diagnostic 
examination, but unleas there is some fairly definite indication, it can usually be 
omitted. The indications are to find a cause of anemia, weight loss, nerrous 
.s>Tnptoms, abdominal tumors, endocrine dj-scrasla, fever, arthritis (gonococcic, 
menopausal), vomiting (pregnancy). The value of the internists’ vaginal ex- 
aminations is to decide uhether the patient had best he sent to the gynecologist 
for a detailed examination. 

Failure to make a correct diagnosis more often comes from failure to 
pursue a routine than from any other cause. The patient shoxild remove corset 
atul loosen any clothing tight about the abdomen. The bladder should be 
emptied. The pelvis should be tilled so that the intestines, omentum, etc., are 
moved out of the pelvis. 

The examination consists of (1) ins/MrcHon of tlic external geiiilalia, (2) 
himanufl/ examination, (3) examination by aproilum. 

Bimanual examination is carried out by using the left forefinger (and 
middle finger) in the vagina and the right fingers on the abdominal uall to 
manipulate the fundus uteri, etc. Using the left hand as the s'aginal palp.nting 
finger is routine with gynecologists: the reasons given are that left-sided 
pelvic lesions are more common than right, and that the right hand is free to 
handle instruments. However, the bands may be interchanged if conditions 
are found to be such that a complete understanding of conditions is not accom- 
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pHshed by using' the left hand intravaginally. The forefinger is used aione at 
first, but in most married women the middle finger can also be introduced 
without discomfort. The examining fingers should hug the posterior vaginal 
wall rather than the anterior because pressure against the urethra may cause 
discomfort. 

Palpate first the cervix uteri; note size, shape, consistency, size of external 
os, the direction in which the cervix imints, presence of lacerations, poljT>s, any 
rough or indurated areas, and -whether digital manipulation causes bleeding. 

Next engage the cervix and fnndus of the uterus between the palpating 
hands. If the fundus cannot be felt in front, see if it is in the posterior cul- 
de-sac. Note size, movability, tenderness, irregularity. 

Then proceed to palpation of the left ovary and tube. 

Then the right. 

The normal ovaries can usually be palpated. 

The normal tube cannot be felt, but any abnormality, such as pyosalpinx, 
should be felt. Note again, fixity or movability, tenderness, size, and con- 
sistency. 

Speculum examination extends and confirms the first part of the bimanual 
examination and allows the examiner to see the exact condition of the cervix — 
whether any growth, laceration, or discharge is present. 

' 'A mere listing of the pelvic diseases which are of interest to the internist 
is sufficient to suggest the physical signs which they produce on examination 
per vaginum; 

Pregnancy, ectopic pregnancy, inflammation of the adnexa, displacement 
of the uterus, fibromyoma, carcinoma of the fundus or cervix of the uterus, 
ovarian cyst and other forms of ovarian tumor (with the possible complication 
of twisted pedicle). 

Lacerations, inflammation and polyps of the cervix, cystocele, rectocele. 

The only one over which we should pause is ectopic pregnancy and this, 
because it so often presents as an acute abdomen. The ways in which an 
ectopic pregnancy may produce symptoms are very numerous, but they can all 
be explained by the variety of courses the disease may take. The history is 
more important than the physical examination. The following symptoms and 
signs should always arouse a diagnostician’s suspicions of ectopic pregnancy: 

1. History of a missed, delayed, prolonged, or anomalous menstruation. 
This is explained by the fact that a true pregnancy begins with the formation 
of a decidual membrane in the uterus. Then the uterine membrane begins to 
become detached and there is; 

2. History of a characteristic bloody vaginal discharge (reddish brown) 
mixed with mucus that does not dot. 

3. Sudden, sharp, colicky abdominal pain referred to the region of the 
vagina or epigastrium. 

4. Faintness may or may not accompany the abdominal pain. 

5. Extreme sensitiveness in moving the cervix. 

6. An enlarged, empty uterus, slightly displaced forward, upward, or to 
one side. 
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7. A sensitive, fluctuant, growing mass in the cul-de-sac, with increased 
pulsation of the uterine artery in that side. This may take place before rup- 
ture of the tube. The reason there is so much sensitiveness is that the tube is 
stretched. This also causes the freqnent complaint of lower abdominal 
.soreness. 

8. Slight elevation of temperature, 99” to 100.5® P., without any other 
evidences of pelvic inflammation. 

9. Itepeated attacks of abdominal pain when under observation, at rest, 
without explainable canse, with coincident increase in the size of the tumor. 

10. Bluish discoloration of the umbilicus. 



Chapter 13 
MALE GENITALIA 

CTrcfAra.-— Acute uncomplicated gonorrhea carries no implications for the 
general internist. In the presence of one of its possible complications, how- 
ever, he may have to strip the urethra or use other means for the- identification 
of the gonococens. 

The immediate and focal complications which usually '’ll to the urologist 
are epididymitis, prostatitis, prostatic abscess, cystitis, and pyelonephritis. 

The systemic complications are: (1) septicemia and pyemia (gonococci 
may be cultured from the blood. Twenty-five per cent of all puerperal sepsis 
is gonococcic), (2) endocarditis and pericarditis, (3) arthritis (q.v.), (4) peri- 
ostitis, (5) meningitis, (6) iritis, (7) parotitis. 

Penis and Prepuce. — ^Ulcer, chancre, chancroid, benign ulceration, malig- 
nant ulceration. 

Chancre . — Incubation period is twelve to forty days after inoculation (sus- 
picious intercourse). 

Physical Characters. — It tends to be single rather than multiple. It is 
painless. It begins as a macule, then becomes a papule, after the fourth day 
induration begins, then erosion and ulceration begin, and adjacent lymphatic 
enlargement appears on the seventh to the fourteenth day. The border of the 
ulcer is well defined; there is little inflammatory reaction around it; the base 
is clean; it is of raw muscle color, and the discharge is serous rather than 
purulent. 

The classical lymphadenopathy is the “satellite” bubo, or single unilateral 
enlarged node, which does not break down. This abstraction of the older 
syphilographers* is no longer emphasized, because in about 70 per cent of in- 
stances the IjTnphadenopathy is multiple; but even if multiple there is usually 
one large prominent bubo, and the old rule that lymph nodes of syphilis do not 
break doiivn is absolutely sound. 

Diagnosis of the perfectly typical chancre requires only elementary sfeiW. 
Atypical chancres are, however, legion. And as Dr. John H. Stokes well says, 
the diagnosis of the chancre is today not a clinical but a laboratory problem 
with the dark-field identification of the treponema. The attitude of waiting 
for the evolution of the stages of induration, ulceration and lymphadenopathy 
belong to an earlier period, and wastes ralnable time. 

Chancroid. — Soft chancre is a specific ulceration caused by the strepto- 
baeillus of Ducrey. The incubation period is about three days. It is as likely 
to be multiple as single. Induration is rare, unless a superimposed chancre is 
present. Lymphadenopathy is usually multiple or rarely single, and in cither 
case the enlarged nodes suppurate. Chancroids are painful, bleed easily. 

•RIcord: "It ts the faithful companion of the chancre: It foltowa the chancre as the 
shadow does the body." 
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Lack of even elementary personal cleanliness is a factor in the develop 
ment of chancroid. Significant in this respect is the Army record that from 
1929 to 1937 no case of chancroid appeared among officers. 

The M’holc duty of the diagnostician in the presence of what he may sus- 
pect to be a chancroid is to make repeated dark-field examinations to eliminate 
chancre. The therapeutic test of prompt resolution with the use of cleanliness 
and application of a mild antiseptic solntion, such ns potas.sium permanganate, 
i.s convincing. 

Benign ulcer occurs on prepuce and glans as the result of nncleanliness. 

Malignant Ulcer . — A good proportion of malignancies of the glans penis 
begin as ulceration.s. The associated lymphadenopathy may suggest syphilis, 
but the age of the patient, the history of the long existence of the ulcer (in 
practice the patients usually do not seek advice for a year or more) without 
the appearance of secondaries, and the negative dark-field rule it OTit. Biopsy 
is demanded on all penile vdccrations in patients over fifty when the dark -field 
i.s negative. 

Tumors. — Carcinoma of the penis represents about 1 per cent of all male 
carcinomata. Besides the ulcerative type, the fungous papillomatous type is 
next most common. 

Lymphogranuloma venereum is a specific infection of the genital organs. 
Young adults arc the most frequent vicUrns; malc.s oftener than females. It 
is caused by a fiUrable Tints. It begins ns a pTiTnnry lesion, usually evanescent 
and overlooked, followed by a subacute. Indolent, inguinal lymphadenitis 
which breaks down and produces fistulas, later con.siderable scarring. The 
course is chronic, lasting several years. In women, due to their different 
lymphatic drainage, it tends to localize in the deeper lymphatic structures 
and produce csthiomenc and genitoanorectal .syndromes. Rectal stricture is a 
complication. The Frci test (Intracntaneous injection of an antigen prepared 
from active buboes) is specific, 

Kxaminafton of Testis, Epididymisf and Scrolunx . — The patient should be 
standing in front of the seated examiner, vilh trousers off, or completely let 
down, and shirt rolled up to the nipple line. Examine the skin of the scrotum 
for eczema, xilecration, or especially fixation to underlying structure: if it is 
fixed anteriorly this suggests gumma, if posteriorly, tuberculosis, while a new 
growth may invade any part of the o%'crlyitig skin. 

Palpate the parts of the testis in a definite order: first the body of the 
testis, comparing the two sides as to sire, consistency and irregularity of con- 
sistency; second, rememlxT the tunica vaginaHs, that it is usually on the anterior 
surface of the testi«, and intim.nfply blended with it, but in a few eases on the 
posterior surface; third, palpate the cpididj-mis, globus major, and globus minor 
(a rough lumpy epididymis is almost pathognomonic of tuberenlosis) ; fourth, 
palpate the sms deferens in the manner dcserii»ed by J^ckno<Kl — “Pass the index 
finger under the neck of the scrotum, pinch tlic thumb dowm upon it. and slip 
the constituents of the scrotum through your fingers from within outwards. You 
ought to feel the vas which is like a h.ird uliipcord. You will feel a numl>er of 
other small cords and strings and fibers which you cannot define. You may pos- 
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siblj- be able to feci the nerves of the cord, more especially the gcnito-ernral and 
branches of the ilio-ingninal, but X think the fibers uhich you feel are probably 
the fibers of the cremasteric muscle. Unless you fecMhese things clearly and 
accurately you are not feeling a normal spermatic cord.” 

Translucency. — The commonest enlargement of the testis is hydrocele of 
the tunica vaginalis. The translucency test indicates whether a tumor is liquid 
or solid. The neck of the scrotum is grasped between finger and thumb and 
the sivelling rendered tense. A pocket flashlight is pressed against the distal 
side of the swelling. For perfect elucidation the room should be darkened, or 
the examiner use a rolled up cylinder of cardboard, pressing one end against 
the tensed scrotum opposite the source of illumination, and looking through 
the other. A pinkish light will he seen glowing through the 
fluid. The test is very important because it differentiates hydroc 

hernia as well as solid tumor of the testis. . • • * 1 , 

Examination of the Lymphatics.-Therc are three sets of , 

cord; (a) those Mloiring the cremasteric arterr, winch “f-j; 

nodes; (b) those following the artery to the vas which “> 
nodes, and (o) those following the spermatic artc.^- 

aortic nodes just below the origin of the renal artenes. ^ 

may, therefore, be expected to show secondary depos.ts m *>>' 

above the nmbilieiis. These may he palpated in the knecchest posit . 

Testicular sensation consists of a peculiar sickening pain tv en 
is sqn!ld aLpcc of sensation is good confirmatory evtdonee of gumma of 

HyL«Ie.-All ages are subject to hydroeele. ““^a’i^eroi 

idiopathic hydrocele, cannot be ascertained. j de mid Paris 

supposedly idiopathic hydroceles are tuberculous (Bull. Acad^ de m«d , Pans 
105- 1034 10311 Congenital hydroceles, appearing soon after birth are 
strongly ikdieftive of tuberetdosis, transmitted from 

usua% die early of a general miliary !“J-;:'XdroeefeC ^sk ^ 
be in the background of a hydrocele m .nfanej Hjdroeclc may 
and neoplasm of the testis or tuberculous epididymitis g.„riositT in 

Filiiasis, or elephantiasis of the scrotum, would 
temperate climates. Milroy’s disease is usually aceompan.ed by lymph 

edema of the scrotum _Varicoeele of the veins of the pampini- 

Dieses or the J j,, J^ve of mechanical obstme- 

torm plexus is usually idiopathic, but m J ,,„„i.i truss etc. The general 
.ion of the spermatic vein in the pelvis to' ‘r”'' Stremed with the emo- 
internist will find most of his interest in the subject concern 

tional reaction and morbid fears its j , Thompson collected 

Gmnma oeenrs, though rarely, in the spermatic coro . 

only 13 eases in the literature si„„ificance in general pathology. 

Hydrocele and cysts of the cord ” „ leiomyoma, sarcoma, 

Tumors of the cord include bpoma, fibroma, j 
and teratoma. Sarcomata are fairly frequent. 
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DlSI’r.KS^S. OF TltK Kpidioysiis — 

Gonorrheal epididymitis occurs in about 10 per cent of cases of acute 
}ro!iorrhea. 

Tobercnlosis of the epididymis is the common tumor of that structure, it 
is .seldom seen confined to the epididymis, but combined with tuberculosis of 
the seminal vesicles and prostate, it is frequently encountered. The epididymis 
in this process, however, is usually the focal point, the first to show the mani- 
festations and the most vocative. Any swelling of the epididymis should sup- 
post tuberculosis, and this may come on acutely or pmdually, usually %\ithoiJt 
pain or discomfort. Los.s of sesual power usually brings the patient for exami- 
nation. A urethral discharge may also be the sign which draws the attention. 
The general signs, loss of weight, fever, and malaise, are by that time manifest. 
Pulmonary tuberculosis can be detected in about 85 per cent of eases. As 
Keyes put it, the disease “is always flitting between bone and lung and urinary 
tract.” 

Syphilis of the epididymis is rare, but does occur. Gumma is easily out- 
lined, mid not adherent, and occasionally somewhat nodular. Hydrocele of 
the cord may mash it. 

Diseases of tub Tisiis.— Orchitis, ns a complication of mumps, is a nonsup- 
purative inflammation witli a tendency to atrophy of the organ. It is far more 
serious tiian it is usually rogardod. First, it Is on indication of a gcncraiucd 
distribution of the infection and an associated encephalitis may produce coma or 
delirium. The after-results arc often tragic. There is extant a letter from 
George Washington to l)t. Ilcnjamin Rusli, praising him for his oetivLty in 
(|unrantining patients with mumps during an epidemic in Philadelphia and stat- 
ing that he, President Washington, had gooil reason to know how serious the 
disea-se can bo. It may be conjectured that Is the reason ho is the Father of his 
Country rather than the father of a family of his ow-n. I know half a dozen 
men who have boon feminized for life by this complication: one of them has 
pendiiloiis female breasts which bang belo\v his umbilicus and can be swung 
o\pr his shoulder. Typhoid fever, smallpox, and gout may also be complicated 
by orchitis. Involvement In other infections is verj* rare. 

Syphilis, unlike tuberculosis which usually attacks the epididymis, usually 
involves the testis itself. Syphilitic orchitis Is found in both congenital and 
acquired forms. The organs may be enlargetl, globular, indurated and smooth. 
Sometimes the induration exists without much enlargement — “billiard ball 
testis.” 

Gumma may be single or multiple in the testis, which is enlarged, ronnded, 
nodular, or .smooth ns the ciise may be. It is usually insensitive to pressure. 
Hydrocele frequently accompanies it. The epididymis is early involved. Ad- 
hesions to the scrotum are common. Sometimes the gumma breaks down, 
forms ft sinus through the scrotum, and discharges cheesy matter. A fungating 
granulomatous mass eventually protrudes through the resultant ulcer. Usu- 
ally only one testis is involved. 

Tumors of the Testis.— ITcrtzler (Surfftccl Palkoloffif of the Genitourinary 
Oryam, LippinroW, 1531) argues for a simple classification of the malignant 
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tumors, calling the most frequently encountered seminoma, made up of cells 
like those of the seminiferous tubules; and, second in frequency, the teratoma, 
including dermoid. Among the teratoma should be placed the rare ehorioii- 
epithelioma which produces gjiiecomastia. 

The diagnosis of malignant tumor of the testis is largely a matter of ex- 
cluding tuberculosis and syphilis. There are no pathognomonic physical signs. 
Pain is seldom a complaint. The onset is insidious. The normal shape of the 
testis is risually presen’ed. The size is not important in differentiating gumma. 
The consistency is of uniform hardness in nearly all cases, although areas of 
necrosis may occur. 

The Prostate . — In the digital examination of the prostate per rectiun, the 
finger should first locate the median furrow and identify the two lobes of the 
gland. Normally it feels firm and elastic. Following down the median furrow 
the soft membranous urethra is felt. On either side are Cowper's glands. Pol- 
lo^ring up the median furron*, a little to the side of the top of the prostate, are 
the seminal vesicles. They cannot be palpated imless distended. 

The internist is interested in prostatic hypertrophy because of the im- 
petus it gives to the, progress of chronic nephritis. Uremia is seldom seen 
except in the prostatic patient. Even if no symptoms are produced by the 
enlarged prostate, it may affect kidney function, and a routine examination, 
under these circumstances, is advisable. 

Another value of the examination is for the purpose of stripping the 
vesicles to uncover latent gonococcic infection. 



Chapler 14 
THE RECTUM 

There are three procedures in the examination of the rectum : (1) inspec- 
tion of the perineum and anus, (2) digital examination, and (3) instrumental 
examination (See Ciiapfcr 31, p. 835). 

3. Inspection. — ^After adequate exposure of the patient, which is best se- 
cured by having the patient assume the knee chest position, or lying on one side 
M’ith the upper thigh flexed, then with plenty of light, a careful senitiny .should 
be made of the territoiy at some distance from the anal opening, such as the 
perineum, the buttocks, and the external genitalia. Scars, draining sinuses, 
pilonidal sinuses, anal pruritus (with its thick, moist macerated skin), venereal 
lesions, such as chancre, chancroid, and Ij^nphogranuloma, and condylomata 
acuminata are looked for. Observation should be made as to the condition 
of the ivalls of the anal canal, or anal patency. "Wlicn the margins of the 
canal, which are normally in apposition, stand open, one must think of dis- 
eases of the central nervous system, in the absence of local pathology. 

Jlemorrhoidi constitute the most commonly found anal lesion. These may 
be of the type “that conic down when straining at stool” and are reducible 
by pressure, which merely empties the overdistended veins, or the bluish firm 
thrombosed type. Anal skin tags are the remnants of previously thrombosed 
external hemorrhoids. Awu! epithelioma may simulate an anal tag, but for- 
tunately is rather rare. (Buie: Practical Proctolopy, Sounders, 1937.) It 
differs from an anal tag in that it is nodular or has a pohblwi svrtface. 

An anal fissure involves the skin of the anal wall, and if acute there is 
much accompanying anal spasm which makes it dilTlcuU to expose. The ma- 
jority of fissures are near the posterior midline, a few anterior, principally 
in females, but the rare Intornl fissure or ulcer should make one suspicious of 
tuberculoses or syphilis. IVIulc an abscess may be obseiwed pointing at some 
distance from the anal margin, they still have their origin there. They are 
most frequently observed in the buttocks, the perineum, the vulva, or scrotum. 
If in the sacrococcygeal region, an infected pilonidal cyst should be thought of. 

The tenn pro7<jp5c can refer to any tissue protruding from the nn.A outlet, 
such as internal hemorrlioid, hypertrophied anal papillae, rectal polyp, the 
papillae Ireing covered with skin, and the iwlyp wilii mucos.s, or a coinpUle pro- 
lapse of the rectum invoU-ing all layers of the rectal wall. 

Among the skin lesions one of the most commonly found is prtirilus, which, 
depending on its severity, manifests itself by a thick, moist, macerated skin, 
usually with some indication of secondaiy infection from semtohing. Of the 
nlceratisc lesions, the primaty lesion of ay|)hi7is is notetl ns a p.sinlcss smooth- 
based, svell-dcfined ulcer. IVartUke perianal growths could be secondary syph- 
ilia, condylomata lata. The dirty looking painful ulcer may be a chancroid. 
VTliile the primary lesion of vencreol IjpnidtojronuTomo a rare, the Frei test 
US 
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should be conducted on aiij' rectal or perirectal lesion not falling into other 
classifications. Condt/Iomnfa ocimmaia arc moist cauliflower-like perianal 
excrescences. 

2. Palpation. — Before endoscopic examination is made, a thorough digital 
exploration should he made of the anal canal and rectum with a well-lubricated, 
gloved, index finger inserted slowly. By this method we may palpate the 
fistulous tract as a .subcutaneous “cord”*leading to the anal canal. The loca- 
tion of the original source of the perirectal abscess in the dentate mar^n can 
often he found by bidigital examination. Internal hemorrhoids cannot be 
readily determined by palpation, unless they are thrombosed. One can usually 
feel the firm edges and tinderlying scar tissue of an old anal fissure. 

In the early period a deep peri-rectal abscess can be felt as a doughy swell- 
ing bulging out into the lumen of the rectum proximal to the dentate margin. 
Inflammatory stricture of the rectum should be readily palpated. Polyps are 
not easily felt, and adenocarcinoma may early present as a soft poljT)like mass, 
or as an ulcer, but the long-standing ulcerating carcinoma will demonstrate 
much infiltration of the surrounding tissues. The annular carcinoma feels some- 
what like a lacerated cervix. Fecal impacttotis or foreign bodies are frequently 
overlooked when we fail to make a rectal examination. 

Extrarectal lesions, such as a pelvic mass, carcinoma of the prostate, and 
the condition of the pyriformis and coccygeus muscles as described by Thiele 
(Tr. Am. Proctol. Soe. 37: 145-155, 1936) are identified by rectal palpation. 
Likewise, the obstetrician and the gynecologists make free use of digital 
examination. 



Chapter 15 

THE NERVOUS SYSTEM 

DIAGNOSIS OF DISEASES OP THE NERVOUS SYSTEM 
Introdnctoiy 

The general practitioner of internal medicine should know enough about 
the diseases of the nervous system to make and record the findings of a routine 
nexirologic examination. After it is completed, he should be able to say whether 
there is any disease present; whether it is functional or organic; if the latter, 
what structures are involved — peripheral nerves, meninges, spinal cord, basal 
ganglia, cerebellum or cerebrum; if functional, whether it is a neurosis or a 
psychosis; and in most instances haeard an opinion ns to etiology — degenera- 
tive, infectious {syphilis, tultrculosU, meningococcus, brain abscess, encephalitis, 
influenza or anterior poliomyelitis) ; toxic (alcohol, lead, arsenic, etc.), or neo- 
plastic. 

After these problems have been solved, cither definitely or tentatively, 
the general Internist may wish to refer the patient to a neurologist, but the 
separation between general me<llc!ne and neurology has been carried too far. 
The nervous system is certainly a part of the body, and the general internist 
should be prepared to stand and deliver an opinion on its condition in every indi- 
vidual case. 


Outline of Examination of the Nervous System 
In examination of the nervous system note: 

I, Motility 
A. nrjiJKXES.— 

1. PupiViory. — Sec p. 264, 

2. Jaw Jerk. — ^Tbe patient open^ his mouth, the chin is grasped with the 
left thumb and forefinger: a brisk tap on the examiner’s own thumb 
rcsulLs in contraction of Ijoth mnsseter muscles. Reflex center — i>ons, 
mesencephalic root of the fifth cranial nerve. (See Harrison and 
Corbin; Central P.ithway for the Jaw Jerk, Am. J. Physiol. 333: 
435 . 1542 .) 

3. Supinfl/or Jerk. — Arm bent, hand resting or hanging; a tap on the 
distal end of the rodins results in a flexion of elbow joint. Center — 
sixth ccn'ieal segment. 

4. Biceps Jerk. — Arm in same position as above, grasp the patient’s 
elbow with thumb on the Irieeps tendon: tap on the e.xaminer's thumb 
results in contraction of the biceps. Center— fifth and sixth cervical. 

5. Triceps Jerk. — Lift patient’s arm, giusping it loosely around the fore- 
arm — slight flexion at cllmw— a tap on the triceps tendon just above 
the olecranon results in extension of the arm. Center — eighth 
ccr\-ical. 
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Patellap Reflex. 
Re-enforoement 



Babinaki Plantar 
Reflex. 

Normal Reaction. 



Babinski 

Plantar 

Reflex. 




Babinski Plantar 
Reflex 

Positive Reaction. 


Proper line of 
contact for 
stimulation. 


Fig. 83.—-Exanilnatlon ol (he nerroaa taratem. Reflexes ot lower linib. 
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6. Hand licflerrs . — The radioperiostcal reflex is obtained by holding the 
patient’s hand in mid-pronalion on its tilnar surface while the fore- 
arm is relaxed. The styloid procosis of the radius is percussed, and 
the resultant movement is slight flexion of the forearm Lying down, 
the same area is tapped when the ann is looselj' thromi over the 
aMomcn in semiflexion. 

Hand c/ohms is ohtaine<l in eases of spasticity by suddenly ex- 
tending the wrist dorsally. 

The Leri and Mayer reflexes aie present normally and their 
absence is suggestive of a lateral tract lesion involving tliose fibers 
which go to the cendcal cord. The Jlaycr reflex is obtained by 
flexing the metaearpophalangcal joint of the middle finger sharply 
to the point of pain. Tlic tlinmb reflpxly goes into adduction and 
extension. The TiCri reflex is clicitetl by rolling the fingers into the 
palm of the ham! and continuing the movement so that the wrist 
is flexecl, with tlw result that there is a reflex flexion of the forearm. 

The Ifoffvtnn reflex is a flexion of the terminal phalanx of the 
thvimb when the terminal phalanx of the middle finger is snapped 
Ijctwccn the thutub and Index finger of the examiner. Its presence 
suggests a lesion of the lateral motor trachs. 

There arc, however, no adcqtntc sigps of upper motor neurone 
lesions for the upper extremities as the Babinshi toe sign is for the 
legs. 

7. Knee JrrA.— "^Yith the hip and hiiee joint in a slightly flexed posi- 
tion while all the leg inu<5eles are relaxed, tap lightly with the finger 
or percussion hammer the region of the ligamentum patcllnOv Ever}* 
tap is jmmwliafely followc<l hy a lightning-like, verj* nolieoablc con- 
traction of the gtiadricops muscle whieh jon ^on both feel and see." 
(Erb: Arch. f. I’Hj'climt., 187.7.) JneiTascd in .spastic paralysis. 
Alscnt in ataxia, flaccid and peripheral paralysis. Tie-tnforcement. 
— .Sometimes llic knee jerk and other rcflc.xcs arc poorly elicited be- 
e;m«r the patient e.snn«l redax. Attention may be diverted by having 
the patient hook the fingers of the hands together and pull eonstant- 
ly, or in jerks at command, at the lime the tendon is tapped. 

8. Anile Jerk . — ‘With the patieiil kneeling, tap the Achilles tendon and 
watch for reflex extension of the foot. "The epicontw me<lunaris of 
the cauda equina m.ny 1«» involvcsl alone, leading to degenerative 
atrophy of the muscles innm'aUsl by the sneml plexus, particularly 
the j>eronei and the gliilei. ff the lesion lie limited to the gray mat- 
ter of the epiconus, the aehilles reflex is alwllshed, but the kne-e jerk 
can be elicit«sl, and the sphincters remain unaffected." fliarkcr.) 

9. Anllf Clomn. — If in aj«stie paralysis "you make a sudden strong 
flexion of the (ankle) joint »«d at the s,imr- lime hold the leg firmly 
in the flextsl {xisition. the foot is thrown into rhythmic nltematlng 
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flesion and extension which follow each other in rapid succession and 
stop spontaneously after a shorter or longer interval. ” (Westphal: 
Arch. f. Psychiat., 3875.) 

10. Cutaneous Hcfiexes . — 

Abdominal. — Stroking parallel with the costal margins the trans- 
versalis and rectus contract on the side of the stimulus, pulling the 
Unea alba and umbilicus in that direction. “In young and healthy 
persons the abdominal reflexes are constantly demonstrable. In the 
early stages of multiple sclerosis these reflexes disappear.” (Jluller: 
Neurol. Centralbl., 1905.) 

Cremasteric. — Stroke the skin along the inner bolder of the thigh. 
The liomolateral cremasteric muscle contracts, raising the testis. 



Babinski. — Normally, “tickling on the sole of the foot results in 
flexion of the thigh on the pelvis, the leg on the thigh, the foot on the 
leg, and the great toe on the metatarsus.” In spastic paralysis “a 
similar stimulus also gives rise to flexion of the thigh on the pelvis, 
of the leg on the thigh, the foot on the leg, hut the gteat toe, instead 
of being flexed, is extended on the metatarsus.” (Compt. rend. hebd. 
Soc. de biol., 1896.) 

(Other reflexes — ^patellar clonus, Oppenheim', Gordon, etc. — are 
amusing but have no significance other than that which is attached 
to the ankle clonus and Babinski.) 
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B. Paralttsis. — 

1. Flaccid Paralysis. — Ix)wer motor neurone and peripheral nerve type 
lioss of reflexes, limp, usually atrophied muscles, spasm due to action 
of unapposed muscles. Peripheral nen'C pal«y, cauda equina injuiy, 
anterior poliomyelitis, multiple neuritis, spinal cord section, hj’Steria 
a. Tests for Paralysis of Individual Nerves . — 

(1) Oculomotor (third cranial). — Ptosis and paralysis of external 
ocular nerves except superior oblique and external rectus. 
Cannot lift e 3 'eHd, nor rotate c.veball toward nose, or upward 
or downward. There is external strabismus from unopposed 
action of the external rectus. The pujnl is dt7at€d from 
paralysis of the sphincter iridis, and docs not react to light 
or accommodation. Complete paral 3 -.sis of all branches of the 
third nerx'c is rare, ptosis alone being tLsual. 

The levator palpebranim is also inners'ate<l, partiall}' by 
the eendcal sjTUpalhetic. Paralysis results in Homer's sjtj- 
drome — ptosis, constriction of the pupil, and enophfhalmos. 
with associated heat. Je<lnes.s, ami cslcma of the face on the 
same side. 

(2) Trochlear (fourth cranial) superior oblique parol.vsis — diplo- 
ptrt when the ej'os arc turned any direction but upw'ard. 

(3) Motor branch of the trigeminus (fifth neiwc) innervates mus- 
cles of masticatioii~massetcr, temporal, and pterygoid. In- 
ability to move the iair sidejcoys. 

(4) Facial (.seventh cranial) nervo inncrr.itcs the faeial muscles— 
orbicularis palpebrarum, frontalis, orbicularis oris, buccinator, 
rtsorius, etc. Paralj-sis results in inability to tvinJ-, screw up 
the eye light, whistle, and there is lacrimation, one-sided 
drooping of the face, and tenting of the cheeks on rtspirallcm. 
If cboida tjTnpani is inmlvcd, there are la,stc disturbances 
and tinnitus. 

(5) Vayuj (tenth cranial) and glossopharj-ngcal (ninth cranial) 
paralisis result in biilliar palsj* (pharynx, tongue, and mus- 
dcs ol deglutition). On attcmptwl swallowing, food comes 
out through the nose. Swallowing is difficuU with bilateral 
(diphtheritic and central lesions), not with unilateral. Uni- 
lateral invohemenl — tongue on protrusion deviates to one 
side. On examining phaiynx with tongue depressor and ask- 
ing patient to say **<Vhf’' the raphe and uvula deviate to 
sound side (normally the rnphe pulN up). N'nsal voice reso- 
nance and sometimes aphonia, f^ars’ngcal paralyaw is made 
out with larj-ngoisrope. 

(6) Spinal nceewory (elevcnlh cranial) none supplies the sfemo- 
mastoid and part of the trapezius. Paralysis results in dovn- 
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ivard and outward displacement of the scapula. The stemo- 
mastoid no loi^r stands out on rotation of the head to the 
opposite shoulder. (On account of double inneiration of the 
stemomastoid from second cervical, it is not visually complete- 
ly paralyzed.) Torticollis is not usually due to disease of 
nen’e. 

(7) Hypoglossal (twelfth cranial) nerve innervates the tongue. 
Paralyzed half of tongue becomes >Truiklcd and atrophied. 
TPTien the tongue is protruded, the healthy side causes the 
tip to be pushed around to the paralyzed side in a siekle- 
sliaped curve. 

(8) The S/io»?<?er. — The deltoid muscle is supplied by the circum- 
flex ner\’e. The rounded contour of the shoulder is lost and 
the arm cannot be raised laterally, forward or backward. 

Serratus magnns palsy from lesion of the long thoracic 
nerve results in inability to raise the arm above the horizontal 
plane. When the arm is raised, the shoulder blade flares 
out— uinged scapulae. 

Infra- and supraspinalus palsy is due to lesion of the 
suprascapular nerve. There is loss of external rotation of 
the arm, and atrophy of the muscles over the scapula. 

(9) iVascufocMtoncows wcrt’c innervates the biceps. Paralysis very 
rare. 

(10) Musculospiral nerve supplies triceps, brachialis autieus, 
braehioradialis and extensor carpi radialis. Paralysis causes 
wrist drop. The grasp, on shaking hands, is vreak in mild 
cases. When the triceps is involved, the arm cannot be ex- 
tended at the elbow. 

(11) £7?nar nerve, innen-ates the flexors of the proximal phalanx, 
the lumbricales and extensors of the distal phalanges. Paral- 
ysis causes claw hand. The thiimb test {signe de journal of 
Froment-Pressc mcdicale, Oct. 21, 1915) is performed by 
asking the patient to grasp a sheet of paper in both hands by 
the thumb and forefinger and pull it apart. On tiie sound 
side the whole Jengtlj of the thumb is in contact mth the 
paper, compressing it against the index finger, the terminal 
phalanx of the thumb being extended. On tbe paralyzed side 
only the thumb-tip presses the paper, ■with the terminal pha- 
lanx markedly flexed by the action of the flexor pollicis 
longus, innervated by the anterior interosseiis nerve, a branch 
of the median. 

In ulnar paralysis there is anesthesia of the little finger 
and half the ring linger and the corresponding part of the 
hand. 
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(12) Vcdian ntrve supplies the pronator i-adii teres, flexor, carpi 
ratlialis, pnlmaxis longm, flexor subliinis digitorxim, flexor 
longns pollicis, flexor profundus digitorum, pronator quadra- 
tiis. Paral^-sis results in weakness of flexion of the wrist, de- 
viation of the hand to the ulnar side when flexion at the wrist 
is carried out agaiiLst resistance, inward rotation of the arm 
when pi-onation of the foteam is attempted, no movement of 
thiiinl) and forefinger svlion clenching the fist is attempted 
(only the three outer fingers clench). 

(13) ^Inferior crurol nerve or femoral nen-e supplies the great 
nmscles of the upper leg. Neither flexion at the tip nor ex- 
tension at the knee can he carried out. ^Valking is difficult. 
The log is use«l as a still. The patient pnslies hack the knee 
to make it stiff. 

(1-1) Anlrrior iibiol or deep peroneal ncn-c, a branch of the sciatic 
supplies the lihinlis anterior, extensor pollicis longiis, extensor 
■ diultoruin tongas, and pcroucus tertius. Paralysis causes foot 
drop. The foes ar»‘ fle.xed. Results in steppage gait. TJicrc 
is anesthesia over the outer surface of leg and dorsum of foot. 
If the sciatic Is injiinsl orsevoml, there is not only foot drop 
hut wasting of the leg, especially the gnstroctvcmius 

2. Vftudii tquinn infunVr riwiilt in paralysis of all the musi'les of the 
lower liiiih with anesthesm Iwlow the folds of the groin in front, in- 
cluding the genitals, Iielow the upper part of the huttwks, with Joss 
of bladder and rectal eontrol. If the first, second, and third himhar 
roots escape, the an,i“sthesia is less extensire, and the paralysis spares 
the quadriccjiH. leaving the knee jerk intact, with loss of ankle jerk 
A lower lesion, involving mostly the saeral roots, results in no paral- 
ysis of the lower limle*. hiil the <-haraPtcrj.stic "saddle” nncslhesin. 
an Rivii ou the b«tt»K*ks, jierinenm, verolnm, penis, and a .small strip 
down the internal nsjVTls of the thigh. There is bladder and rectal 
sphincter paralysis, 

3. (lenrralizrd flnccid juinili/sii, or flaeeid iianiJ.\>is involving large and 
unrelatM groujnof inuselvs, oeeurs in anterior i>oliomyclitis, multiple 
neuritis, and h5'Nteri.i. 

4. Flaeeid p,iralysis of lower half nf lioily ri-sults from .section of sjiinal 
corrl. 

5. .''pfiifir I’aral’iui — I’pKr motor neuron t^pe. Increased reflexes, 
Miff rnnseh-', sp-nstie gait, llemiplccia, paraplegia, lateral sclerosis, 
pernicious anemia, Wilson's di«*as<‘. 

(). Ataxic Parahjiis. — Due lo loss of deep seiisiliility, rather than to 
• p-analjuis of inuselcs. lleflexes absent, llomhcrg positi\e, loss of vj- 
hratory senv.’. TalK-s dotviIK pernieioiis anemia, Frieilreloh’s ataxia, 
c»*rcl>cll.ar .ataxia, iienron'lK 
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C. J[uscuL.\R Irritability. — 

1. Tics. — “If these movements can vao' in form from one indmdual to 
another, they nevertlidess present some general characteristics which 
are the same in all eases. One of these characteristics is the sudden- 
ness nith which it appears and the rapidity with which it is executed. 
All of a sudden while nothing in the general habitus of the patient 
makes one suspect anything in particular, a grimace, a contortion 
is prodaeed, once, tvnee, repeated several times, then all is back in 
order again, But soon after, because generally the intervals are very 
short, renewed jerks-follow.’^ (Gilles de la Tourette: L'lncoordina- 
tion Moirice, Paris, 3885.) 

2. Tremor. — Trembling. Involuntary, rapid contraction and relaxation 
of muscles. Note whether it is continuous, or can be observed with- 
out re-enfoieement, is brought out only on intentional movement, or 
bv' placing the limbs in a fixed position. 

a. Dyskinesia, continuous or brought on at inteivals, but evident to 
observer. Parkinson’s disease, paralysis ogitans, post-encephalitic 
syndrome, Huntington’s chorea. 

“The agitation of the limbs and indeed of the head and the 
ivhole bod.v was too vehement to allow it to he designated trem- 
bling.” (Parkinson, 1817.) 

b. InfentJOH tremor. — “The tremor only manifests itself on the occa- 
sion of intentional movements of some e.xtent: it ceases when the 
muscles are abandoned to complete repose.” (Charcot, J. M.: 
Lectures on the Diseases of the Nervous Sj’stem, London, 1877, 
p, 157.) 

c. Brought out by re-enforcement. — Exophthalmic goiter. Neuras- 
thenia. Alcoholism. “In testing for tremor, the patient is di- 
rected to stretch out the arms with the fingers extended and sepa- 
rated as widely as possible. The difficulty becomes at once ap- 
parent, or is felt as a thrill by the examiner’s hand placed against 
the finger tiiw of the patient.” (Church, Archibald, and Peter- 
son, Frederick: Nervous and Ifenfal Diseases, Philadelphia, If. 
B. Saunders Co., 1922.) 

3. Athetosis. — Continnous or seldom interrupted, slow writhing move- 
ments of face, limbs, and entire l>ody. Cerebral diplegia, postenceph- 
alitic syndrome. 

4. Chorea, — St. Vitus's dance. “The Patient is unable to..keep still 
for a single minute. If a cup of liquid is placed in his hand before 
he can bring it to his lips he goes through gesticulations like a con- 
tortionist.” (Thomas Sydenham: Processus Iniegri, 16S6.)' Hunt- 
ington’s chorea (seep. 590). 

5. Convulsions. — A convulsion is an in\-ohiutar.v generalized muscular 
paroxj-sm,” usually of sudden onset and usually accompanied by loss 
©{.consciousness. Atonic comulsion is contraction of the muscles 
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wthout relaxation, a dooic convulsion is alternate contraction and 
relaxation of opposing groni^ of muscles. 

6. ^^ystagm^ls . — Rhythmie movements of the eyeballs — usually lateral, 
sometimes vertical or rotatory. 

7. Meningismus. — Rigidity of spinal muscles, retraction of head on back, 
spasm of limbs. 

Kemig’s sign. (See p. 276.) (Neck.) 

8. Opisthotonos u due to rigid spasm of the muscles of the neck, back, 
and legs, so that an overextended position of the entire body results. 
The posture of the patient may be lying on the side or nith ventriuni 
up and back do\ni so that the body is resting on the occiput and hecLs 
(this occurs only in hysteria). Opisthotonos may be maintained for 
some time (in meningitis it is likely to be continuous), or periodic 
when spasm comes on (as in sliychnine poisoning or tetanus). Ure- 
mia can produce it. 

9. Mtiscular Spasm . — 

a. 3/j/otoftw>— inability to relax muscle after voluntary contraetjon. 
The patient shakes hands, but cannot unloose his grasp from 
your hand. 

(1) Thomsen’s disease (myotonia congenita) — apparently will de- 
velop, but really weak musculature, with myotonia of hands 
and legs. THien starting to walk, cannot get the stiffened 
muscles to move, so stands rigid. 

(2) Di/slrophia myotonka — atrophy of facial, stemomastoid, up- 
per arm and leg mnsclcs with myotonia, particularly of the 
hand, 

b. Faramijodoniis multiplex — clonic contractions of skeletal muscles. 
For this and other rare similar conditions see p. 587. 

c. Torticollis — spami of one stemomastoid. 

d. Occupational cramps — writer's, telegrapher’s cramp. 

c. Tetany — involuntary contraction of the muscles mostly of the face 
and arm, sometimes spontaneous and more or less continuous, usu- 
ally requiring maneuvers to elicit. 

Ckvostek’s sign. — Jlcchanical irritability of the nerves and 
muscles so that even the lightest touch over the nerves of the ex- 
tremity elicits a twitching of the innen-ated muscles. The me- 
clianical irritability of the branches of the facial nciwe are mark- 
edly increased. (Chvosick: IVicn. mcd. Presse 17: 1201, 1876.) 
Usually elicited by pressing or tapping over the malar bone, just 
anterior to the tragus of the external ear, which throws the facial 
muscles info spasm. 

Trou.tjfau’s sign, — Compression of the arm, as with a blood 
pressure cuff, causes a slow contraction of the fingers and hand to 
a position of extreme flexion- 
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f. Atrophy, dystrophy, pseudohypertrophic dystrophy . — 

(1) Face . — 

(a) Facial hemiatrophy (including tongue). 

(b) ilyasthenia gravis . — Begins with easy fatigability and 
goes on to permanent musciilar weakness. Face looks 
drooped and tired. Patient can talk or chew a while and 
then stops from fatigue. Associated with congenital de- 
fects (fingers, mammary glands, genitals). 

(c) Face, shovlder girdle, and arm . — 

i. PacioscapuZofiitmerfll dystrophy of Landouzy-De- 
jerine . — Atrophy of muscles of face and shoulder girdle. 

ii. Erb's progressive muscular dystrophy . — Shoulder 
girdle and arm atrophy predominate. Some muscles show- 
atrophy, some show pseudohj-pertrophy. 

ili. Syringomyetia (scapulohumeral atrophy) — rare. 



Fie- — Tetany after thyroMectomy. 


(2) Hand.— 

(a) Amyotrophic lateral sclerosis . — Thenar and hypothenar 
depression at base of thumb and wasting of interossei. 

(b) Spinal progressive tnuiCuZar atrophy of Duchenne-Aran 
type (sporadic, associated with laborious occupation), or 
Werdiiigdioffmann type (heredofamilial). 

(c) Progressive tnuscuZor atrophy of Charcot-Marie type — 
atrophy of small mnscles of the hand — claw hand. Later 
atrophy of muscles of the forearm. But usually affects 
feet and legs alone. (See below.) 
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(d) SyrJnffomyfZio — daw hand, skeletal atrophy, many forms 
of atroph}'. Onset in earb' adult life. 

(3) Pelvic girdle and thigh — 

(a) Atrophic type of Leyden-iloehius. 

(b) Pseudohyperlrophic type of Duchenne-Griesinger. — ^Both 
begin in duldhood. Child prone to fall and has difficulty 
in climbing stairs. Waddling gait. Lordosis. On rising 
from the floor, climbs up himself, using his bands and 
arms braced against legs to as.sume erect position. 

(4) Leg.— 

(a) Peroneal type of neural muscular atrophy, of Charcot- 
Marie-Tooth (same disease as under “Hand"). Feet and 
calf muscles gradually become useless ; seldom goes above 
knees. 



( 5 ) GtVicral . — 

(a) Dystrophia myotonica — spasm of the muscles on volun- 
tary movement with atrophy (differentiating it from the 
Iiyj)crtrophy of Tliomscn’s disease) of the face, stemo- 
mastoids, muscles of forearm and quadriceps and dorsi- 
flexors of the fool. 

(b) Myotonia congenita of Oppenheim. Onset from birth. 
Generalized small musculature n-ith flaccidity. Stupid 
faces, but usually good intellect. Weakness of anterior 
neck muscles results in peculiar stooping posture and 
gaits. (See p. 5S6.) 



THE KEKVOUS STSTEM 


545 


II. Sensation. — 

A. Touch. — Skin sensation elicited with fine paint brush, wisp of c’otton, 
or^best of all, a piece of paper. 

B. Pain. — Deep pin pricks. 



Sense of Touch Temperature Sense 



Testing for 
Protopathic 
, Sensibili-^ 


Testing 

Stepeognostic 

Sense 


p 2 e. <7.— Examinallon of the nervoua Bystem for sensation. 


C. TE 3 iPf 25 .ATUBE. — With ttTO test tobcs, one filled with cold, one with hot 
■ water, touch the skin and ask patient with his eyes closed to decide 
which is which. 
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D. Special Senses: 

1. Taslf: 

Use solutions or powder to determine the four elementary taste 
sensations: with the patient’s eyes closed place on tongue with 
glass rod: 

Sweet — sugar solution. Salt — salt solution. 

Bitter — quinine powder. Sonr — ^^'inegar. 

2. Hearing. 

3. Sight. 

4. Vestibular sense. 

E. Deep Sensations: 

1. Pallesthesia. — Hespoose to tuning fork -vibrations. 

2. Stereognostic iS’ense. — ^Wilh eyes closed, put a coin, a key, in the pa- 
tient’s hand and ask him to tell what the object is. 

3. Baihyesfhesia — sense of position, sense of moTcment. With patient’s 
eyes shut, place big toe in flexed and extended position and ask pa- 
tient to tell where it K etc. 

III. Coordinated Functions. — 

A. Coordinated SIuscul.vk Contbou 

Bomberg’s sign. — ”If the patient is asked to close his eyes while 
standing upright, he immediately begins to sway and reel.” (Lerbuch 
der Ners'enkrankheifen dcsMenschen, Berlin, 1W9.) 

Button— unbutton coat. 

Heel — knee.— Touch heel to knee with eyes closed. 

Fijtgcr — nose. — Touch finger to nose with eyes closed. 
Adiadochocinesls. — ^Patient is asked to pronate or supinate either 
forearm in the quickest possible succession. (The last three tests arc 
“cerebellar signs.”) 

B. Gait. 

Ataaac. — “The gait begins to be insecure ami the patient attempts 
to improve it by making a greater effort of the will; as he does not feel 
the tread to be firm, he puts down his heels with greater force. From 
the commencement of the disease, the individual keeps his eyes on his 
feet to prevent his moremenls from becoming still more unsteady.” 
(Romberg, vide supra.) 

Steppage. — ^Foot drop, due to peroneal palsy in multiple neuritis, 
alcoholic neuritis, and old poliomyelitis. 

Hemiplegic. — “The patient supports himself on the sound limb, 
draws the paralyzed one after him and circumducts it, the foot itself 
describing a half circle around the resting leg as an axis. He cannot 
lift his toes from the floor.” (Oppenheim: Diseases of the Kervous 
System, 1900.) 

Spastic, paraplegic. — ^“Each foot is removed from the ground with 
diftlculty and in the effort which the patient then makes to raise it and 
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Steppage Gait 
Tabetic Gait Multiple Neuritis 




Gait of Gait of 

Paralysis Agitans Cerebellar Ataxia 

^Fle- SS ExamlmUon of the nervoua aretem — gAlts. 
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bring it fonvard, the body is straightened and thrown baclavards, as 
though (o counter-balance the weight of the lower extremity, which be- 
fore being placed on the ground is seized mth involuntarj’ trembling 
During these movements of progression, the point of the foot is some- 
times depressed and drags more or less along the ground before being 
raised.” (OUivier, 1827.) 

^ Parkinsonian. — "A propensity to bend the trunk fonvards, and to 
pass from a walking to a running pace.” (Janies Parkinson: Essay on 
ihe'Shaling Palsy, 1617.) 

CcrehcUar ataxia. — ^"The gait is that of a man half asleep, stagger- 
ing and uncertain, not made worse bj' shutting the eyes. This has no 
relation to the muscular force, which is good enough.” (Duchenne, 
1854.) 

C. Posture: 

Standing. 

Sitting. 

Pecumbcht (meningismus). ^ 

D. Speech j 

Stijlterjng. 

Aphasia. 

Slurring cocsoDants.-— Test phrase: ‘‘Cod save the Commonwealth 
of JIassachusetts.” 

Scanning,— “A s>'mptom more frequently found than nystagmus, 
in multiple sclerosis, is a peculiar dlflicnlty of enunciation— the words 
are as if measured or scanned, there Is a pause after every syllable, and 
the sj'Ilables themselves arc pronounced slowly.” (Charcot, 1877.) 

E. ’Writixo. 

F. SWALLOWIXO. 

G. Br*.«JDER AXD pECTAL CONTBOI,. 

Mental State.— 

A. Depbes-Seo. — ^M elancholia, stupor, coma. 

B. Disorif-nted. — I llusiom, hallucinations. 

C. Excitfd. — ^D elirium, mania. 

Mt.xiMUM Examixatiov for JIfjctal Status (5 3Iixutes) 

The mental status of the patient can be gathered by the physician during 
the physical examination. In some circumstances,, as in examining for em- 
plojmcnt, such an opportunity is not afforded and a brief questionnaire, de- 
liberately designed to determine mental .status is employed. Tlie following 
is one used by Dr. Calvert Stein in examining rccrmt.s, and found satisfactory. 
(New England J. Jled. 224: 920, 1941.) 

Ask some of the questions casually while doing, the neurological examina 
tion. Tliu.s: 

The patient sit.s and extends his legs for knee jerks while tlie examiner 
ask-s, “IIow- far did you go in schooll” A maximum of .sixth grade (normally 
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completed at eleven or twelve years) or less, without adequate excuse (illness, 
necessity to go to work and so forth) suggests intellectual refardatJon. 

The tendon reflexes of the forearm are checked as the next question, 
"What have you been doing since you left school?” is propounded. 

Then the questionnaire continues with the applicant seated at ease; 

“How do you feel? 

“Do you eat well? 

“How do you sleep?” (Sleep and digestion arc impaired first in neurotic 
persons.) 

“IIow are your stomach and your bowels? 

“Are you taking any medicine? 

“Do you have any aches or pains? 

“Does anything bother you? 

“How do you get along with girls?” (If married . . . with yonr uife?) 

“What is the lo'iigest time that you have spent on any one Job?" (A 
large number of Jobs in a very short time may suggest simple schizophrenia 
or a psychopathic inadequacy.) 

“How do you feel about this job?” 

Rough psychometric tests for suspected mental retardation : 

“Repeat six digits forward (twelvc-yeor test, Stanford). 

“Repeat five digits reversed (twelve-year test, Terman-Merrill). 

“Give an acceptable definition — not too technical — of the abstract words, 
‘constant,’ ‘courage,’ ‘charity," defend^ (Terraan-^Ierrill). 

“Name some rivers, cities, and mountains in your home state.” 

Similarities (eleven-year test, Terman-Merrill). The question is asked: 
“In what way arc rose, potato, and tree alike?” The same question for knife- 
blade, penny, piece of wire, or wool, cotton, and leather, and for book, teacher, 
and newspaper. 


DISEASES OF THE NERVOUS SYSTEM 
I. DISEASES OP THE MOTOR SYSTEM 
A. Paralysis of Peripheral Nerves 

Forehead. — The occipitofrontalis is innetv’ated by the seventh cranial or 
facial nerve. Inability to winkle the forehead occurs in peripheral paralysis 
of the seventh, in polyneuritis (Yndelson; Facial Diplegia in Multiple Neuritis, 
J. Nerv. and Mental Dis. 65; 30, 1927, and Viels: Acute Poljmeuritis With 
Facial Diplegia, Arch. Neurol, and Psychiat. 17: 794, 1927), in myasthenia 
gravis, and in hysteria. 

Muscles of Mastication. — ^The masseter, temporal, and pterygoid muscles 
are supplied by the inferior maxillary division of the fifth cranial or trigeminal 
nerve.' Paralysis seldom occurs. When it does occur, it is usually a eompli- 
cation of otitis. One-sided paralysis rwults in an inability to move the jaw 
sideways in one or the other direction. Asynergic mastication occurs in cere- 
bellar lesions. Buccinator palsy is due to seventh nen^e paralysis. 
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:METIiODS or DIAONO.S1S 



Third Cranial Nerve. Sixth Crania! Nerve 
Ptbsia Ri^t External Rectua 



Muacolo-Spiral Nerve. 
Wrist Drop 



Ri^ht Circumflex Nerve. Ulnar Nerve. 

Deltoid Pal^ and Wasting Claw Hand 



Serratos Magnus Right Peroneal Nerve, 
pal^ Foot Drop 


(t.-~^erToiu ayflent— common pcriphera! ptralpics. 
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Facial. — TJie seventh nerve supplies the orbicularis palpebrarum, frontalis, 
eorrugator supereilii, zygomaticiis, nasal mtKcles, orbicularis oris, risorius, de- 
pressor anguli oris and depres.sor labii inferioris, and platysma. Paralysis 
results in inability to wink, or rather screw up the eye tightly, lacrimation, 
one-sided facial paralysis, asymmetry of the face at rest. If the lesion be 
within the Fallopian aqueduct below the geniculate gatiglion, so as to involve 
the chorda tympani, it produces besides the paralysis noted above, loss of taste 
in the anterior two-thirds of the tongue, and painful sensations of hearing. 

If the nucleus of the seventh is diseased, there is facial paralysis, no taste 
or auditory disturbance, but the sixth nerve paralysis (vide infra) is likely to 
be added on account of the proximity of the two nuclei. 

The cause of seventh nerve paralysis is either (1) involvement of the 
nerve during its course through the temporal bone, due to middle ear or mas- 
toid disease or skull fracture; or (2) causes vaguely called rheumatic, catching 
cold, etc. The first is likely to be permanent, the second runs a course to 
recovery in about ten weeks, but is likely to recur. Central or nuclear de- 
struction 'with facial palsy is rare: the causes are diphtheria, poliomyelitis, 
encephalitis, and tumor. The most frequent tumor is leucomic chloroma, asso- 
ciated with chloroma elsewhere in the body. 

In cortical lesions (hemiplegia) the facial muscles are not usually involved. 
If they are, it is nearly always the lower contralateral muscles, the upper face 
with emotional movements remaining intact. 

Facial diplegia, paralysis of facial muscles on both sides, is rare, usually 
due to syphilitic basilar meningitis. 

In differential diagnosis only facial hemiatrophy is likely to confuse. This 
rave disease, which is progressive, beginning in childhood and causing one- 
sided atrophy of the face and tongue, is probably due to a central involvement 
of some parts of the fifth nerve. CWoltman: Facial Paralysis, JI. Clin. North 
America 3: 557, 1919.) 

Ptosis. — ^The third cranial or oculomotor nerve innervates the levator pal- 
pebrarum. Ptosis resulting from syphilitic disease of the oculomotor nerve is 
the commonest cause; it is often associated -with paralysis of the interna!, 
superior, and inferior recti, with external strabismus, dilatation of the pupil 
and inability to move the eyeball up or do^vn. The underlying pathology is 
a gummatous meningitis in most cases. Hysteria, myasthenia gravis, tubercu- 
lous meningitis, tumors of the corpora quadrigemina, or of the tegmental 
region of the crus or pons (Benedict’s syndrome is due to tumor involving the 
red nucleus and consists of ptosis on the side of the lesion, with slow rhythmic 
tremor of ptosis on the side of the lesion, with slow rhythmic tremor of the 
limbs of the opposite side), encephalitis, are other organic causes. General 
body weakness will cause ptosis. It is an element in the facies which we note 
as indicating real illness. The neurasthenic is ptotic in the morning- The 
levator palpebrarum has also innervation from the autonomic nervous system. 

Homer’s syndrome consists of ptosis, constriction of the pupil, and shrink- 
ing of the eyeball into the orbit (enophthalmos). There is associated heat, 
redness, and edema of the face on the same side. Horner's description was? 
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“The patient noticed a gradnal drooping of the right upper eyelid ... the 
pnpjl of the right eye was found to be definitely smaller than that of the left, 
the eyeball very slightly sunken. . . . 'While the case was under observation, 
there developed before our eyes gradually increasing redness and heat of the 
right half of the face, although the left half remained pale and cold. . . . The 
patient then told xi-s for the first time that she had never perspired on the 
right side. ... I believe . . . that this gradually developing, but never com- 
plete, ptosis should be regarded ns a paralysis of the superior palpebral muscle, 
which is supplied by the sympathetic.” (J. T. Homer: Hin. Monatsbl. f. 
Augenh. 7: 193, 18G9.) 

Injury to, or disease of, the brain stem, the lower port of the cervical or 
upper part of the dorsal portion of the spinal cord or its nerve roots, the 
superior cervical sympathetic ganglion or the postganglionic nerves locate the 
seat of changes that result in Homer’s ^gndrome. 

Jliosis is the most constant factor. The pupil reacts weakly to light and 
accommodation, but does not respond to the installation of cocaine. The ptosis 
is not true, but pseudoptosis; the eyelid can be raised voluntarily. The enoph- 
thalmos is not explained. Perhaps it is due to palsy of the retrobulbar muscle 
of Jlilller, perhaps to trophic disturbances, associated with decrease of orbital 
fat. There is oven question whether it is real enophlhalmos or not, the nar- 
rowing of the palpebral fissure giving an illusion of enophtbalmos. IVagener 
(Am. J. Ophth. 17: 209, 1934) could demonstrate enophlhalmos by the e.voph- 
thalmometer in only one out of ninety-five cases. 

The other symptoms, 'lieal, anhidrosi.s, etc., are less constant. 

Tlie commonest causes are tumors of the spinal cord, or 8>Tingomyelia at 
the level of the ciliosplnal center. Next arc cervical rib, cervical tumor, or 
enlarged lymph nodes, aortic aneurj’.sm, tumors of the upper mediastinum, 
disease of the pulmonary apices, disease of the esophagus and adenoma of the 
thyroid. It follow a trauma, especially stab wounds of the neck, thyroidectomy, 
and operations on the phrenic iiove. (See DeJoiig: IIorner’.s Syndrome, 
Arch. Neurol, and Psyehial. 31 ; 734, 1935.) 

Oculomotor piiraly.sis imturally accompanies ptosis when there is organic 
disease of the third ners'C. Jm'olsement of the thinl nucleus produces ptosis, 
usually without recti palsj', Inj«rie.s to the skuH may produce paralysis of 
the external rectus alone. 

The fourth nerve, abducens, is often injured when the skull is fractured, 
sometimes by sinus thrombosis or otitis media, or brain absce.ss. Trochlear 
paralysis does not cause an obvions strabismus, but a diplopia occurs in every 
directibn in which the eyes arc torned except upward. 

The sixth ticruc i«nerfolin</ the external rectus is, on account of its long 
course across the base of the sknll, subject to encroachment by gumma of the 
meninges, or cavernous sinus thrombosis and hemorrhage into Ihe dura fol- 
lowing injury. Double sixth ners’e parab-sis is always evidence of a pontine 
tumor. 

•' 'Erosion of the tip of the petrous bone from otitis media may caiue Qrade- 
nigo’a syndrome. 'The }>roces.s inwlvcs the abducens neire and the Dasserian 
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ganglion — parietotemporal and orbital headache, diminished or absent corneal 
reflex, paresis of the lateral rectus (trochlear nerve). 

Unilateral paralysis of oculomotor, trochlear, and abdiicens may result 
from lesions involving the cavernous sinus, the bony wall at the angle Of the 
orbit or near the superior orbital fissure. If the ophthalmic branch of the 
fifth nerve is involv'ed, the sj^idrome of Fox results, a lesion in the lateral 
waU'of the cavernous sinus, causing ophthalmoplegia III, IV, V, VI, beginning 
with the sixth. 

Central lesions of the anterior part of the midbrain (encephalitis or pineal 
tumor) may result in disturbance of the muscles of the eye (Parinaud's syn- 
drome) hemianopla, and paralysis of vertical gaze. 

Increased intracranial pressure caused by the growth of an intracranial 
tumor causes unilateral sixth nerve paralysis. It was once considered a local- 
izing sign, but Cushing showed that it Is a general sign of pressure (Brain 33; 
304, 1910-1911). The transverse branches of the basilar artery generally over- 
lie the nerves and, as intracranial pressure rises, constrict them. Fluctuations 
in the pressure account for the otherwise puzzling fluctuations in the paralysis. 

Th$ pliaryTix muscles are inncn'aled by the glossopharjmgeal and the vagus. 
Injury, either peripheral or central, results in paralysis of the palate, pharynx, 
and larynx. If bilateral (bulbar paralysis), there is difficulty in swallo'wing, 
and dyspnea, stridor, and aphonia. If unilateral, there is little difficulty in 
swallowing because of interlacing muscle fibere projecting over from the con- 
tralateral side of the pharynx; nasal voice resonance and some aphonia are 
present. Stab wounds or bullet wounds in the neck do not result in vagus 
palsy 'alone, because it is so intimately associated with the sheath of tho 
carotid artery and jugular vein that such an injury would result in immedi- 
ate death from hemorrhage. It is affected in tabes, and by poisons such as 
carbon monoxide, phosphoru-s, lead, arsenic, and excessive amounts of mor- 
phine, atropine, and alcohol. The recurrent laryngeal branch is subject to iso- 
lated injurj’ by aneurj-sm, mediastinal Ijinph nodes, goiter, and mitral stenosis. 

The glossopharyngeal (ninth cranial) is so seldom injured or diseased 
alone as to be a negligible factor. 

Unilateral paralysis of the pharynx is determined by watching the throat 
while the patient says, “Ah!” Normally the raphe rises. But if one side of 
the palate be paralyzed, the healthy side alone pulls upward, and the raphe 
deviates to the sound side, forming a characteristic dimple. Laryngeal paral- 
ysis can be made out with the laryngoscope: in inspiration the paralyzed side 
remains flaccid in the midline, while the sound side is pulled open; in phona- 
tion the sound side is tense, pushing the paralyzed side bej’ond the midliue. 

In total paralysis of the vagus there is also anesthesia of the palate, the 
pharynx, and the larynx. 

The Toxooe. — The hypoglossal (twelfth cranial) nerve innervates the 
tongue. Paralyzed half of tongue becomes wrinkled and atrophied. 'When 
the femguc is protruded, the healthy side causes the tip to be pushed around 
-to the paralyzed side in a siekle-ahaped curve. 
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Causes of hypoglossal paraIj'sLs are most commonly central, such as bulbar 
palsy, syringobulbia, etc. In such circumstances the pnralj-sis of the tongue 
is bilateral, and accompanied by the wrinkled appearance of atroph}*. Fibril- 
lary twitchings precede paralysis. The orbicularis is often simultaneously 
involved because the fibers passing by way of the seventh nerve to innervate 
this muscle have their origin in the hj^wglossal nucleus. "With bilateral paral- 
ysis of the tongue, their is serious difficulty in speaking and eating. The 
tongue falls to the floor of the mouth. In unilateral paralysis, on account of 
the interlacing muscles, eating and speaking are not seriously impaired. 

Peripheral injury to the nerve may be by stab or bullet wounds below the 
jaw. Purulent inflammation of the throat may involve the nerve trunk. 

The Shoulder. — The deltoid muscle i^ supplied by the circumflex non'c. 
With paralysis the rounded contour of the shoulder is lost and the arm cannot 
be raised laterally, forward or backward. 

Serratus magnus palsy from lesion of the long thoracic nerve results in 
inability to raise the arm above the horizontal plane. When the arm is raised, 
the shoulder blade flares out — winged scapulae. 

Infraspinatus and supraspinatus palsy are due to lesion of the suprascapu- 
lar nerve. There is loss of external rotation of the arm, and atrophy of the 
muscles over the scapula. 

The commonest form is Erb’s birth palsy. This is caused by traction on 
the neck in a forceps delivery or other difficult delivery. The subclavian 
nerve, arising from the fifth and sixth cervical roots, is ruptured or Injured. 
This produces a paralysis of the muscles only of the upper arm and shoulder, 
with the exception of the supinators. The child, shortly after birth, is seen to 
hold the arm limp at the side in n position of adduction and internal rotation, 
in the position made familiar by vaodevillc comedians of the ‘'policeman’s 
tip” — the palm shoved behind to accept the bribe. Piffercntiol diagnosis 
should consider the powerless arm of a newborn baby due to .separation of the 
epiphysis of the head of the humerus, or fracture of the clavicle. (See Boor- 
stein: Obstetric Brachial Palsy, J. A. 31. A. 82; 8C2, 3924.) 

The spinal accessory (eleventh cranial) nerve supplies the slernomastoid 
and part of the trapezius. Paralysis results in doit'nii’anf and outward dis- 
placement of the scapula. The stemomastoid no longer stands out on rotation 
of the head to the opposite shoulder. (On account of double innervation of 
tbt stCTUftmastcvd from, second cervical, it is not «.»suaUy completely paralysed.) 
Torticollis is not usually due to disease of nerve. When the shoulders arc 
braced, the scapula is impcrieclly approximated to the midline, and the rhom- 
boids become visible subcutaneously. 

The biceps is innen-ated by the musculocutaneous nerve. Paralysis is 
very rare. 

The Hand. — IPrii# drop is caused by paralysis of the musculospiral (or 
•radial) nerve supplying tricep.s, brachialis anticu.s, hrnehioradialis, and exten- 
sor carpi radialis. It is usually doe to fracture of the humerus, wounds of the 
arm, etc. : the nerve may be caught in the callus of a uniting fracture. (SIcAus- 
land and SfcAnsland : Am. •!. 31. Sc. 169: 1, 1925.) It may he Injured by pres- 
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sure of a crutch or abduction o£ the arm during surgical operation. Sleep 
palsy from hanging the arm over a bench occurs not infrequently but is usually 
temporary. Bilateral palsy is due to alcohol or lead poisoning. 

Claw-hand is caused by paralysis of the ulnar nerve, involving the flexors 
of the proximal phalanx, the lumbricales and extensors of the distal phalanges. 
The nerve i.s easily injured in stab wounds, etc. The thumb paper test (signe 
de jounml of Froment-Presse rocdieale, Oct. 21, 1915) is performed by asking 
the patient to grasp a sheet of paper in both hands by the thumb and forefinger 
ahd pull it apart. On the soxind side the whole length of the thiimb is in con- 
tact with the paper, compressing it against the index finger, the terminal 
phalanx of the thumb being extended. On the paralyzed side only the thumb- 
tip presses the paper, with the terminal phalanx markedly flexed by the action 
of the flexor pollieis longus, innervated by the anterior interosseous nerve, a 
branch of the median. 

In ulnar paralysis there is anesthesia of the little finger and half the ring 
finger and the corresponding part of the hand. Tardy paralysis of the ulnar 
nerve has developed as long as thirty-six years after the injury in cases of 
fracture at the elbow joint; the essential cliologic factor is the deformity and 
malposition of the elbow joint. (Ramsay Hunt: J. A. M. A. 66: 11, 1916.) 

Syringomyelia produces a typical claw-hand defoi-mity with atrophy 
(^'main en griffe") exactly similar to an ulnar lesion. It also prodiiees simple 
wasting, skeletal hand, and permanent contraction in dorsal flexion— preach- 
er's hand. 

The median nerve supplies the pronator radii teres, flexor carpi radialis, 
palmaris longus, flexor sublimls digitorum, flexor longus pollieis, flexor pro- 
fundus digitorum, pronator quadratus. Paralysis results in weakness of flexion 
of the wrist, deviation of the hand to the ulnar side when flexion at the wist 
is carried out against resistance, inward rotation of the arm when pronation 
of the forearm is attempted, no movement of thumb and forefinger when 
clenching the fist is attempted (only the three outer fingers clench). 

Sensory changes are severe and profound, involving the palm of the hand, 
the thumb, index, middle, and half the ring finger. Vasomotor and trophic 
changes are also marked, producing glossy skin and tough, ridged nails. A 
cutting injury is the usual cause of isolated nerve paralysis. 

The Leo.— Quadriceps paralysis of the great muscles of the upper leg is 
due to disease or injurj- of the anterior crural nerve or femoral nerve. Neither 
flexion at the hip nor extension at the knee can be carried out. IValking is 
difijcult. The leg is used as a still. The paUent pushes back the knee to make 
it stiff. 

The Foot.— Foot drop is due to paralj'sis of the anterior tibial or deep 
peroneal nern’e, a branch of the sciatic. The toes are flexed. Results in steppage 
gait. There is anesthesia over the outer surface of leg and dorsum of foot. If 
the sciatic is injured or severed, there is not only foot drop but wasting of the 
leg, espeeiallj’ the gastrocnemius. As part of alcoholic multiple neuritis, or 
lead, these syndromes are common. 
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Sphincter Paralysis (buttocks, perineal region). — Cauda equina injuries 
result in paralysis of all the muscles of the lower limb with anesthesia below 
the folds of the groin in front, incluiUng the genitals, below the upper part of 
the buttocks, with loss of bladder and rectal control. If the first, second and 
third lumbar roots escape, the anesthesia is less extensive, and the paralysis 
spares the quadriceps, leaving the knee jerk intact, with loss of ankle jerk. 
A lower lesion involving mostly the sacral roots, results in no paralysis of the 
lower limbs, but the characteristic “sadtHe” anesthesia, an area on the but- 
tocks, perineum, scrotum, penis, and a small strip do^vn the internal aspect of 
the thigh. There is bladder and rectal sphincter paralysis. 

Neiwe disturbances due to spina bifida. (Sec p. 296.) 
neuronitis is a term used of late for a group of conditions in which periph- 
eral nerves, nerve roots, and spinal meninges arc involved. It is probably dne 
to some form of virus infection. As originally described by Guillain, Barre, 
and Strohl (Bull, ct mem, Soe. med. d. h6p. dc Paris 40: S41, 1916) it is “A sjm- 
drome characterized by motor disturbances. Joss of tendon jerks, preservation 
of cutancoiw reflexes, paresthesias, tenderness of pressure of the muscles, little 
changes in the electrical reactions of the muscles or ntrs'es, noteworthy hjTper- 
albuminosis of the cerebrospinal fluid, in the absence of cytologic reaction. 
This syndrome seems to ns to result from a concomitant nttack on the spinal 
roots, nerves and muscles, probably by an infectious or to.\jc agent. The prog- 
nosis docs not appear to be e.xtrcmclr serious.” 

The sj'mptoms will depend on the location of the inflammation. One patient 
had cramping of the toes first, drawing sensation and numbness of the liands, 
momentary dizziness when rising from o reclining position. ITo had positive 
Bomberg, ataxia, loss of tendon reflexes, and vibratorj' sense. In another there 
■was rigidity of the neck, in another, pain In the abdomen and numbness in the 
hand. The high protein content of the spinal fluid, low cell count, and good 
prognosis arc cardinal features. (See Ouillain: Arch. Neurol, and Ps}-chiat. 
36: 975, 1936, and Bassoc: Arch. Path. 26: 289, 1938.) 

Syndromes of Central Lesions Causing Cranial and P£RIpiier.u, Nerve 
Disturdances in the IIe.sd, Neck, and Shoulder Beoion 
These syndromes are combined motor and sensory disturbances. They fall 
into definite symptom groups, depending on foeal lesions in the pons and 
medulla. Tlicy may be due to tbrombosis ol an artery — cerebellopontine, 
anterior spinal, basilar artery— or to syringomyelia or multiple sclerosis. Some- 
times they are due to gumma or tumor, but these do not, obviously, pick out a 
given area, which would result in a dclinite syndrome as particularly as docs 
the closure of an artery. 

The symptoms may develop gradually or, a.s would be in the ca.se of throm- 
bosis or embolism of an artery, suddenly with coma, generalized tonic move- 
ments of tbe extremities and facial musculature. The residual .symptoms be- 
come evident within a few days or weeks. 

Lesions below where the pontine fibers commence to cross above tbe level 
of the tenth and twelfth nuclei produce the sj-ndromes of Jackson, Avellis, 
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Babinski and Nageotte. Above this level ape the syndromes of Jfillard-Gublcr. 
Foville, Weber, and Benedict. 

Thrombosis of the anterior spinal artery on one side or the other produces 
a one-sided internal lesion close to the oiidlinc at the level of the tivelfth 
nucleus, involving the median leniniseus (sensory fillet) and the pyramidal 
tract (motor). There is consequently hemiplegia and hemianesthesia (espe- 
cially of deep sensibility) on the opposite side of the body and hemiatrophy of 
the tongue on the side of the lesion with deviation of the tongue to that side. 

The lesion is, however, usually bilateral. S 5 *philis is often to blame, so 
that the patients may be relatively young. The onset may be sudden or grad- 
ual, but nearly always reaches the climax in a few hours or days. Strain, 
effort, or trauma may be precipitating factors: a case reported by Grinke and 
Guy was that of a boy aged fifteen, who had no other etiology than vigorous 
yaivning. The pyramids and lemniscus are involved on both sides, resulting 
in both motor and sensory sjTnptoros : a tetraplegia of the spastic type with 
increased reflexes, clonus, and Babinski, etc,, in the loiver limbs, and Hoffmann 
reflex in the upper (flexion of the terminal phalanx of the thumb when the 
terminal phalanx of the middle finger is snapped between the thumb and index 
finger of the examiner), and on the sensory side, loss of sense of position, of 
passive motion and of vibration, especially in lower limbs, less frequently in 
the upper. There are also signs of involvement of the cervical cord with 
atrophy and ilaccidity of segmental muscle groups aboxit the shoulders, arms, 
and hands. Spontaneous pain often occurs at the outset. If the hypoglossus 
nucleus is involved, considerable improvement occurs in the course of a few 
months, especially if antisyphilitic therapy is indicated and applied early. 
(Ornsteen : Thrombosis of the Anterior Spinal Artery, Am. J. JI. Se. 181 : 654, 
1931.) 

The syndrome of Avellis Is due to lesion or destruction in the retro-olivary 
bulbar region. There is hemianesthesia of the syringomyelic type (analgesia 
and thermoanalgesia) on the opposite side otthe body, anesthesia of the face 
on the side of the lesion from destruction of the descending root of the 
trigeminus. 

The syndrome of Jackson may go with this if the destruction is more 
widespread; hetniparesis of the pharyngo-laryngo-velo-palatine areas (the 
palate deviates away from the side of the lesion, the vocal cord on the side of 
the lesion remains fixed on phonation, and the side of the tongue on the side 
of the lesion is anesthetic), with or without oculopupillary vegetative signs, 
with or without concomitant alternate paralysis of the twelfth cranial and 
lower parts of the eleventh. Later cerebellar hemiataxia and hemiasynergia 
are present from lesion of the bulbo-rctro-olivary tegmentum supplied bylhe 
inferior and posterior cerebellar artery. 

The Babinski-Nageotte syndrome (antero-intercal retro-olivary bulbar) 
involves the crossed pyramidal tract and 'lemniscus, including the posterior 
longitudinal fasciculus and the restiform body and inferior cerebellaf peduncle. 
There is hemiplegia and hemianesthesia for all forms of sensibility on the side 
of the lesion. There is hemiatrophy of the tongue from involvement of the 
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hypoplossus nucleus, paralysis of the pbaty'nx and cord, myosis and narrowinp 
of the palpebral fissure, hemianesthesia of the face from involvement of the 
fifth nucleus, on the side of the lesion, dyspliajjia and dysphonia and dizziness 

Thrombosis or occlusion of the basilar artery or the posterior inferior 
cerebellar artery produces fairly definite s^tidromes depending on the location 
of the lesion in the pons. 

The anterior pontine sjnidromc of Millard and Gubler is due to a lesion 
which involves the pyramids, the sixth nerve, but usually not the seventh 
nerve, and it spares the lemniscus. There Ls hemilnteral spastic paralysis of 
the opposite side of the body, with internal strabismus on the opposite side 
from the hemiplegia. 

The Jfniard-fritblcr-FovtKe syndrome, originally described by Foville, is 
usually vascular in origin, involving the vertebral, basilar, and middle pontine 
vessels. It involves the pj tamids, lemniscus, sixth and seventh nuclei. There 
are hemiplegia and hemianesthesia (which may involve tactile or postural sense 
or all modes of sensibility) on the opposite side from the lesion, and strabismus 
(paralysis of the sixth nerve on the opposite side from the hemiplegia), paraly- 
sis of the lateral movements of the eye. Because of predominance of the an- 
tagonists, the patient has the eyes fixed toward the side of the hemiplegia. 

Thrombosis of the posterior iitfenor ctfthtllar artery and/or of ihe vtr- 
tehral artery arc not uncommon forms of apoplcctifonn seizures. The predomi- 
nant signs ore of bulbar palsy. 

The posterior inferior cerebellar artery Is the largest and longest branch 
of the vertebral artery. It supplies areas of the pons and sometimes medulla, 
and part of the cerebellum. The terminal (penetrating lateral) branches are 
end arteries so when ocelusioti occurs, the softening of the parts supplied is 
complete. Other branches anastomose freely, as do other terminal branches 
of the basilar artery, so their occlusion docs not produce such clear-cut signs. 
The artery is subject to variability in its course (Bury and Stopford; Med. 
Chrou., Manchester 58: 200, 1313) and the syndrome of occlusion will vary, 
depending upon what pontine slnicturcs it supplies. Generally the restifonn 
hody, the hypoglossus nucleus, the central path of the sympathetic, the recep- 
tive nucleus of the glossopharyngeal and vagus, and the vestibular nucleus, 
the nuclei of the seventh, sixth, and auditory nucleus of the eighth may be 
involved. 

The pyramidal tract, the medial lemniscus, the posterior longitudinal 
bundle, and the hypoglossal nerve and iU nucleus arc not supplied by the 
inferior posterior cerebellar, but the signs in certain cases look ns if they were 
involved. Pcrhap.s variability of the artery would account for this. More 
likely the syndrome described by SpHler (J. Nen*. and Ment. Dis. 35: 3G5, 
1908) which he regarded as a complement to the posterior inferior cerebellar 
syndrome and in which occlusion of the upper branch of the anterior spinal 
artery or the vertebral artery is real cause. Thc.se supply the py- 
ramidal system of the medulla, the medial fillet or lemniscus, the po.stcrior 
longitudinal bundle, and the hypoglossus nucleus or nerve. If these parts only 
are involved, it would indicate an oecloMon of the upper branch of the spinal 
artery. If the examination shows that these parts are affeelcd together with 
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those iisnaUy involved in occhtsion of the posterior inferior cerebellar, the con- 
clusion would be that the vertebral and not the posterior inferior cerebellar is 
involved. 

This little artery next to the equally tiny lenticulo-striate artery is of 
major importance to the happiness of its owner. The syndrome is reported as 
if it were rare, but lack of acquaintance with, and recognition of, the syndrome 
undoubtedly plays a part, and in my experience many eases assumed to be 
cerebral apoplexy are of this origin. 

The signs and symptoms of occlusion of the posterior inferior cerebellar 
artery can be divided into those on the same side of the body as the lesion in 
the medulla (A) and those on the opposite side of the body (B) . 

A. — 1. Dizziness, vertigo, disturbance of equilibrium, falling to the side of 
(he lesion, nystagmus, and in some cases diplopia. (These can probably be 
ascribed to involvement of Dciter’s nucleus-) 

2. Nausea and vomiting due to an irritation of the visceral vagal nucleus 
on the floor of the fourth ventricle, 

3. Homer’s sjuidrome (see p. 551) due to involvement of the sjonpathetic 
center and pathway in the medulla. 

4. Usually diminution of cutaneous pain, heat and cold, severe in the 
distribution of one or more branches of the trigeminal nerve. 

5. Aphonia, weakness and hoarseness of the voice, inability to swallow, 
due to involvement of the nucleus ambtguus. 

6. 'Weakness on one side of the body, falling and walking to one side, 
hypotonia with diminished deep reflexes, ataxia, and pass pointing ere a result 
of involvement of the direct spinocerebellar tracts, or the restiform body, 
or both. 

B. — ^1, Diminution or loss of pain and temperature sense up to the level of 
the distribution of the trigeminal in the face, with normal tactile sense in the 
same parts. 

2. Dysesthesia, subjective sensations of tingling, stinging, heat or cold 
in the same area as (1). 

3. Diminution or absence of the abdominal and normal plantar reflexes. 

4. Tactile, muscular, joint, and vibratory sense are usually normal in all 
parts of the body. 

The differential diagnosis between occlusion of the posterior inferior cere- 
bellar artery and the vertebral artery cannot be made with certainty. There 
is so much variation in the arteries of this region that it is practically impos- 
sible to state always whether a clinical symptom complex is due to vertebral 
or to inferior cerebellar disease. Breucr and Marburg (Obersteincr’s Arbeit 
9 : 181, 1902) reported a case in which the vertebral artery was occluded and 
the posterior inferior cerebellar artery escaped and yet the lesion occupied the 
same region as in cases where the posterior inferior cerebellar artery was oc- 
cluded. If pontile symptoms are present, according to these authors, the ver- 
tebral artery rather than the posterior interior cerebellar is probably the seat 
of the lesion. 

Eighty-eight per cent of cases of thrombosis of Either the posterior inferior 
cerebellar or vertebral arteries occur in syphilitics or alcoholics. 
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rednnclc Syndromes. — Lesions in the region of the upper level of the pons, 
lo^wor border of the corpora Qnadrigcmhui and exit of tliird nen’e give rise to 
sj'ndromcs as follows: 

^Yeber^s Syndrome. — Hemiplegia, oculomotor palsy (ptosis, divergent stra- 
bismus, sometimes mydriasis and fixed pupils), paralysis of face, tongue and 
irnila on the same side as the hemiplegia and, more rarely, conjugate deviation 
of the bead and e3*cs. 

Benedict’s Syndrome. — ^Jfuch the same as 'Weber’s sjmdrome with added 
features. Besides the contralateral hemiplegia, there is a contralateral hemi- 
anesthesia and chorco-athetflid tremor from involvement of the red nucleus or 
rubrospinal and rubrocerebellar libers. 

The two sj*ndromes above usually are caused by apoplexj- and the onset is 
marked bj* coma, the residual paral^'sts showing up on reeoveiy. 

XothnageVs Syndrome (Corpora quadrigemina or collicular sjmdrome). — 
Headache, vomiting, optic neuritis, di2zincss, staggering gait, and mixed forms 
of oculomotor palsj*. The conjugate vertical movements of the eye are involved, 
and there is often nj’stagmus. The pupils are wide]}’ dilated and show anoma- 
lous reactions to light and accommodation. Hearing is modified if l^e posterior 
quadrigeminal bodies arc involved. The syndrome is usually due to tumor in 
the region of the corpora quadrigemina, perhaps of the pineal. 

liaymond^Cestan, or Cestan-Chennis, syndrome Is due to obstruction of 
twigs of the basilar arterj' and produces damage to the pj'ramidal tract, fillet, 
restiform body, and posterior longitudinal bundle. Tltcre is ipsilatoral palnto- 
larjTigoplcgia wUii osjuiorgia of the extremities and contralateral oculogyric 
paralysis with dissociation of the eye movements, giving rise to temporary 
diplopia plus crossed spastic pamly'sis of the extremities and hemianesthesia. 
The syndrome of Tapia is duo to implication of the nucleus ambignus and 1137)0- 
glossal nucleus. There is ipsilalcral paralj-sis of the vocal cord and soft palate 
(larjTigoplegia and palatoplegia) and ipsilatoral paralj’sis with atrophy of the 
tOQguc (atrophic glos-soplcgia) and absence of all other motor and sensory 
sjTiiptoms. It occurs niostlj* in polioencephalitis. 

Flaccid Paralysis — Generalized 

In the presence of paralj'shs of n moscle group or groups which do not 
correspond to the paralj'sis of a single peripheral or cranial nerve, and which 
is flaccid, the clinician must consider the following: 

1 . Anterior poUomyelitU (infantile paralysis) is an infectious, often epi- 
demic, disease probablj’ caused by a virus. The pathology of the disease is 
most frequently a degeneration of the motor cells of the anterior horns of the 
cord, in the cervical or lumbar region. The virus has a distinct affinity for 
nervous gray matter. The motor nuclei of the racdulla and midbrain can he 
Involved. The cerebral and cerebellar cortex and basilar ganglia are almost 
never involved. The lesioms in the cord which are inflammatory Kometimes 
extend bej'ond gray matter and involve the long fiber pathwa.v.s. but (his is 
most nnusual. 
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Forty-seven per cent of the cases in the New York epidemic of 1931 were 
from 1 to 4 years of age, 29 per cent were from 5 to 9. The age incidence 
varies slightly in different epidemics. Adults are not immune, hut after the 
age of 25, the incidence is about 0.1 per cent. 

The onset is acute with fever, prostration, diarrhea, and gastric disturb- 
ances. After this febrile period, which lasts from several hours to two days, 
the paralysis, if any, becomes evident. During epidemics undoubted cases pro- 
ceed to recovery without any paralysis, but without the paralysis they must 
always remain somewhat doubtful. After the febrile period, the maximum 
paralysis occurred in 30 per cent within twenty-four hours, in 33 per cent on 
the second or third day, and in 20 per cent on the fourth to sixth day. In the 
rest it was gradual in its extension. This typical mode of onset may be varied 
by one of pain in muscle groups and immediate paraij’sis, or paralysis and 
fever may be coexistent 'without pain. These meningeal types of onset are 
associated with Kemig and Brudzinski signs. 

■Wickman (Nerv. and llent. Dis. Monograph 16, 1913) classified eight 
poliomyelitic syndromes: 

1. Spinal form. 

2. Landry’s ascending type. 

3. Bulbarpontine form. 

4. Encephalitic, 

5. Ataxic. 

6. Neuritic. 

7. Meningitic. 

8. Abortive. 

Diagnosis in the preparalytic stage is important because of the chance of 
early isolation, but except in the midst of an epidemic it is seldom accom- 
plished. The examination of the spinal fluid furnishes the only significant 
diagnostic data. There is an excess of globulin and a moderate drop in 
chlorides. Early there can be seen a number of polymorphonuclear leucocytes 
and later an excess of lymphocytes. The cell count never reaches the propor- 
tion of that of meningitis. A count over 10 during an epidemic is almost 
pathognomonic, but counts of 2,500 can occur. 

After paralysis has appeared, the diagnosis should not be in doubt. The 
distribution of the paralysis is 

PEB CENT 

• One or both legs 50 

Combination of arms and Jega ^5 

One or both arms ^ 

Trunk alone 

Trunk and either arms or Jegs, or combination 15 

Whole body ^ 

Cranial nerves ^ 

Ascending paralysis •• 

Spinal and cranial oetTCs ^ 
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The ascending paralysis *ype begins in the feet and legs and 

spreads upward, finally teminating in respiratorj' failure and death. Sensor?- 
fibers may be implicated. 

The bulbarponfine type may be unilateral or bilateral. The facial muscles 
are commonl?* affected, then in order of frequency, ocular muscles, speech and 
deglutition disturbances, tongue paralysis, and paralysis of the diaphragm and 
intercostal muscles. 

The polioencephalitic tj-pe with involvement of the oculomotor, trochlear, 
and pjTamidal tract is different from the spinal type in that it has a hemiplegic 
distribution. 

The bladder and rectum are affected only on the rarest occasions. 

In any suspected case the e.vaminor should pay close attention to the 
cremasteric and abdominal reOcses. 

2. Multiple Neuritis. — Infectious polyneuritis (Guillain-Barre syndrome) 
is the disease Avhich even beyond cncephalitl.s and meningitis is likely to be 
confused with acute poliomyelitis. The syndrome may follow nearly any 
infectious disease (see Bydccn and Glaser: Ascending Myelitis Complicating 
Measles, .1. Pediat. 21: 374, 1942), but there is a form of unidentified etiology. 
Strauss and Kabincr (Arch. Neurol, and Psyebiat. 23: 240, 1930) have de- 
scribed a form of myeloradiculitis, with rapidly developing motor and sensory 
symptoms and signs, with equally rapid improvement or recovery. The clini- 
cal similarity of the eases they obsers-cd lead.s them to believe in a common 
etiologic factor. 

In most instances a flaccid p.iratysls of the lower limbs with absence of 
knee, ankle, abdominal and cremasteric reflexes, associated with a rone of 
hj-percsthc-sia or hyperalgesia of radicular distribution somewhere on the 
body, not necessarily as.soclatcd with the area of paralysis. 

The differential diagnosis between infectious poljTicuritis and poliomye- 
litis is not an academic problem in that the prognosis in infectious polyneu- 
ritis is good. (Although Forster, Brown and Jferritt report a serie.s of 26 
cases with facial diplegia and a mortality of 42 per cent. New England .T. 
Med. 225:51,394|1.) 

In infectious poli-neuritis there is a slow progressive involvement, although 
the onset may be ovcruhelming. There is byperesthesin, ns well o.s the muscle 
pain charscieri'iiic ol poWorayelifis, The paralysis is usually of a slowly 
ascending type. It is of the flaccid type with absence of tendon reflexes. The 
spinal fluid shows a normal cell count and increased protein. While it is un- 
usual to have any new involvement after the second week of poliomyelitis, 
new paralyses may develop ns late as one to three months after onset. (Sec 
PeLanctis and Green: J. A. 31. A. 118: 1145, 1942.) 

Diphtheritic polyneuritis begins at least two weeks after the onset of the 
diphtheria. In most cases the paralysis is loc.ali 2 ed and confined to the soft 
palate, with regurgitation of fluids through the nose when swallowing is at- 
tempted. and nasal speech. The vagus may be involved, resulting in tachy- 
cardia which has a fluctuating tendency. More generalized forms occur with 
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involvement of the extremities. The motor nerves are predominantly affected 
with signs of flaceidity, atrophy of the mnscles, loss of deep reflexes, and 
reaction of degeneration. Next to acute poliomyelitis, the Landry syndrome 
of ascending paralysis is most often observed in diphtheritic polyneuritis. 
Recovery is the rule in the localized forms of diphtheritic paralysis, but the 
prognosis should alwaj's be guarded. 

Multiple neuritis, not of infectious origin, is fairly strictly motor in char- 
acter, although sensory symptoms are naturally not excluded. But what the 
laity calls neuritis, consisting of pain in muscle or nerve paths, does not come 
within the scope of the technical definition of neuritis. The motor nerves are 
more susceptible to degeneration than the sensory. Causes, aside from infec- 
tions as described above, are chemical agents and metabolic deficiencies. 

The commonest chemical agents responsible are ethyl and methyl alcohol, 
lead, arsenic, bismuth, trichlorethylene, and carbon monoxide. 

The metabolic state with which we are chiefly concerned is beriberi, or 
multiple neuritis due to thiamine chloride (vitamin B) deficiency. 

John Coaldey Lettsom (Some Remarks on the Effects of Lignum Quassiae 
Amarae, Mem. Med. Soc. London, 1779) first described alcoholic polyneuritis 
thus: "The lower extremities grow more and more emaciated: the legs be- 
come as smooth as polished ivory and the soles of the feet even glassy and 
shiny and at the same time so tender that the weight of the finger excites 
shrieks and moaning; and yet I have known that in a moment’s time, hea\fy 
pressure has given no uneasiness. The legs and the whole lower extremities 
lose all power of action; wherever they are placed, there they remain until 
moved again by the attendant. Thus for years they exist." 

In Minot, Strauss and Cobb’s scries of alcoholic polyneuritis there were 
107 males, 23 females ; the ages varied from 23 to 68 years— average, 44. 

The typical case of alcoholic neuritis is a peroneal palsy of the lower 
extremities, with ankle drop, steppage gait, and loss of tendon reflexes. Hy- 
peresthesias and formication are usual premonitory signs. Arm palsy with 
■wrist drop is the next commonest form; arm and leg palsy may go together, 
but classification is difficult because, as Jelliffe says, no two cases of alcoholic 
polyneuritis are alike. In the main il tends to run a subacute course and if 
untreated, reaches a stage of contraction and atrophy where* flse of the limbs 
is almost completely gone and the patient is confined to bed. Korsakoff syn- 
drome is delirium and mental disorientation with polyneuritis. Wernicke's 
polioencephalitis hemorrhagica superior b an alcoholic encephalopathy involv- 
ing the midhrain ^vith ptosis, tremor, rigidity, oculomotor palsies, convulsions, 
and psychosis. 

Experiments by Strauss have shown quite conclusively that alcoholic poly- 
neuritis b not due to a specific toxicity of ethyl alcohol for the nerves, but is 
in reality beriberi, or vitamin B, deficiency induced by the alcoholic’s habitual 
refusal of food. He gets his calories in hb drink, and as he has an accompany- 
ing gastritis anyhow, he cats little or nothing while he is drinking heavily. 
Strauss (Am. J. M. Se. 189: 378, 1935) performed the crucial and conrineing 
experiment. He permitted ten patients with alcoholic polyneuritis to continue 
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their customary intake of liquor (one pint to one quart daily) but forced them 
to eat well-balanced meals fortified with vitamin Bi concentrates. The rapid- 
ity of their recovery from the paralysis was as preat as in the control group 
from whom alcoholic drinks were withdrawn. Minot -Strauss and Cabot found 
that 21 of their 43 patients had no acid on gastric analysis, and 15 had a 
diminished secretion; only 7 secreted normal acid. James Jackson in his 
classic paper, “On a Peculiar Disease Resulting From the Use of Ardent 
Spirits’’ (Is’ew England J. Med. and Snrg. 11: 351, 1822) noted that “The 
appetite Is lost or is morbid and constipation and diarrhoea take place” and 
he found for treatment “animal food most useful,” 

Methyl alcohol has a distinct nflinity for the optic nerve, Scott, Ilelz and 
McCord (Am. J. Clin, Path. 3: 311, 1933) made animal experiments to study 
the histopathology and .found that the lesions were degenerative ones and af- 
fected parenchymal and neurone tissues only in both retina and optic nerve. 

Jamaica ginger (Jake) paralysis remains in the memory of American phy- 
sicians who were practicing in 1929-1930 when epidemics in various parts of 
the country were observed. It was daring prohibition and the victims had 
taken recourse in the imbibing of Jamaica ginger. No special harm residted 
until an illegal batch contaminated with triorthocresyl-phosphate was distrib- 
uted. This had a direct toxic afllnity for peripheral nerves, particularly motor 
nerv'cs. The condition was essentially a multiple neuritis. The small muscles 
of the hands and feet were predominantly affected, with atrophy, paralysis, 
and loss of reflexes. IVrist and foot drop were frequent. Hyperesthesia or 
hyperalgesia of the glove and sock distribution were frequent. The bladder 
and rectum were never involved. 

Iread neuritis is now very rare. It is essentially a motor paralysis and 
commonly limited to the distribution of the radial nerve with sjTnmotrical 
involvement of the intcrossci and the typical claw-hand contracture. The lower 
limb may be affected, with resulting foot drop. History of previous lead 
poisoning — colic and lead line — should be obtained. 

Different forms of le-ad attack different parts of the neirous system. 
SrelalHc lead and the oxides produce the neuritis de.scribed above. Tetra- 
ethyl lead used in gasoline attacks the cerebral cortex. In children the lead 
in paint, with M’hich they poison themselves by eating it off tags and furniture, 
almost invariably produce.s an encephalitis instead of a neuritis. 

Oskar Vogt (Arch. Neurol, and Psychiat. 15; 2C2, 192G) has called these 
chemical affimties to the nervous sy-stem “pathoklis.” Examples are named 
above: methyl alcohol for the optic nerve, the lead afiinities, Jake and apiol 
p.nrab'sis for the peripher.-il motor nerves, carbon bisulfide for the sensory 
nerves of the hands and feet, Inehlorelhylene for the sensory bnanche-s of the 
trigeminal nerve. 3Iotor nerves degenerate before .sensory nerves. (The spe- 
cific involvement of the lateral femoral cutaneous to cause mtralriia partiihrtka 
is an exception.) 

Arsenical neuritis is a difficult diagnosis. In suspected lead neuritis the 
examination of the blootl for stipple cells, and gums for lead line, can usually 
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be depended upon to establish the diagnosis. In alcoholic neuritis the exist- 
ence of the etiologic factor is fairly clear. But with arsenic the origin of the 
poisoning can hardly ever be determined. In a series of eases reported by 
Hassin (J. Ncrv. and Mcnt. Dis. 72: 628, 1930) the final proof was the chemical 
detection of arsenic sulfide in the cuttings from the hair and nails. In only 
one of this series apparently was the method of ingestion of the arsenic dis- 
covered, that being a patient who had a course of arsphenamine. Other means 
are from handling fly paper, rat poison, or artificial flowers; etching, fur 
processing, gardening, paper hanging, and taxidermy. It is a flaccid mo- 
tor paralysis with trophic changes in skin (glossiness) and nails (white 
bands) . The lower and upper extremities are affected about equally frequently. 
Sensory symptoms — anesthesia, pain over muscle and nerve trunks on pres- 
sure, and hyperesthesia — are present in about half the eases as prodromes. 

3. Myelomalacia (softening, degeneration, necrosis, hemorrhage into sec- 
tion of the spinal cord) results in flaccid paralysis and loss of sensation from 
the level of the lesion doum. It occurs from traumatic or pathologic (espe- 
cially Pott’s disease) fracture and dislocation of the vertebrae from hemor- 
rhage into the cord, or thrombosis of a spinal artery from spinal cord tumors, 
and gumma, very rarely from syringomyelia or syphilis of the meninges. 

Traumatic or pathologic vertebral disease need not be considered in detail. 
(See Allen: Injuries of the Spinal Cord, J. A. M. A. 50: 941, 1908.) 

Vascular injury, \rith softening of the cord from ischemia following throm- 
bosis or hemorrhage directly Into the cord (nontraumatic), is rare. Hunt and 
Cornwall (Flaccid Paraplegia, J. A.M. A. 85: 386, 1925) report two cases due 
to thrombosis of the ventral spinal arteries in the lower cord, one originating 
from a thrombus in the abdominal aorta. King records a syphilitic thrombosis 
of a major spinal artery, resulting in flaccid paralysis (reference below). 

Spinal cord tumor (see p. 597 and p. 598) produces classically sensory 
symptoms first and spastic paralysis, but two of Dandy’s 33 patients had flac- 
cid paralysis. (Ann. Surg. 81 : 223, 1925.) 

Syringomyelia also has predominantly sensory changes. The motor symp- 
toms may be of any kind, depending on the place, extent, and direction of the 
glial growth. Flaccid paraplegia is a very rare form. 

Syphilis of the cord, if it produces a paraplegia, usually produces a spastic 
paraplegia (Erb’s syphilitic spinal paraplegia) or, of course, the ataxia of 
tabes. Flaccid paralysis is, however, not impossible. King (Syphilis of the 
Spinal Cord, Am. J. Syph. 26: 336, 1942) details cases of meningomyelitis and 
gumma with flaccid paralysis. Amyoirop/iic mentngomi/elitts hieitca is a mus- 
cular atrophy, usually of the upper limbs. 

In pre-^Vassermann days all muscular dystrophies and atrophies Avere con- 
sidered to be of syphilitic ori^n, the suggestion probably first being made by 
Graves in bis Clinical Lectures (1795). This amyotrophic meningomyelitis is 
the only form still left in that cal^iy. The pathology is a leptomeningitis, 
usually throughout the Avhole length of the cord and medulla, although pre- 
sumably (I say presumably because I can point to no specific ease coming 
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under my obser\’ation) it may be localized; (2) a chronic ependymitLs, (3) 
considerable and intensive dejreneration of the anterior white matter in the 
cord, especially in Clarke’s column in the cervical region, some degeneration 
of the central white, especially in the cervical region, the columns of Burdoch 
being least affected, (4) arteritis of the small vessels in the cord, and (5) an 
intense glial reaction toward both surfaces of the brain stem. The clinical 
features are atonic wasting of the muscles, usually beginning on and usually 
being confined to tlie arms (60 per cent in the .small muscles of the hand) but 
rarely in the shoulder muscle (^ per cent) or legs (10 per cent in the peronci 
or anterior tibial muscles). The first complaints are weaknes.s and dull pain. 
The reflexes progressively decrease. Sensation is not usually impaired. Twenty, 
eight per cent of eases have an Argyll Robertson pupil. The sphincters are 
seldom affected; if at all, there is slight urinary incontinence. The whole 
clinical picture greatly resembles Charcof-Marie-Tooth type of muscular atrophy. 
In two cases of this condition JIarie reported Argyll Robertson pupils, llnrtin 
says syphilis is the commonest cause of atonic muscular atrophy. (Jfartin : 
Amyotrophic Mcningomyclitis: Spinal Progressive Muscular Atrophy of Syph- 
ilitic Origin, Brain 48:11, 1923.) 

Most hysterical paralyses are flaccid in character. The eharaclcristle.s of 
hysterical paralysis will be taken up in a special section on hystcria. 

Flaecid hemiplegia nearly always occurs a.s part of the thalamic syndrome 
(q.v.) with occlusion of the posterior cerebral artery. 

Spastic paralysis is due to disease of the upper motor neuron— in the 
brain the cells of the motor cortex or their pathways in the internal capsule, 
or the motor columns (usually the lateral) of the spinal cord. Spa-sticity is 
not entirely easy to explain. The follotring explanation by Dr. Stanley Cobb, 
while admittedly oversimplified, is helpful; 

"The muscle is innervated only by the peripheral nerves, the motor fibers 
of which all ari.se from the anterior horn cells of the spinal cord. Any motor 
Impulse, therefore, that reaches the muscle must travel along this path, and 
since the s^hole muscle acts as a unit in contracting, it may be taken for 
granted that the simultaneous impulses coming do^vn each of the many nciwc- 
fihors of the peripheral nciwe are similar one to another. But there ore many 
impulses that play on the anterior horn cell and affect the impulse that goes 
to the muscle, so the motor nervc-fiber is not only a final path for motor 
impulses, but it is the final common path down which all motor impulses must 
tra\el to reach the muscle, no matter what their source. 

“M'ith this conception of a final common path for the motor impulse.s 
clearly in mind, let us sketch the variou-s -sources of motor energy which play 
on the anterior horn cell. In the first place, impulses received in the peripheral 
sense organs rcflexly affect muscle lone llirougli .short reflex arcs across the 
spinal cord, without bringing into play any of the brain centers at all. Thi-s 
simple reflex arc, though crude in its function, is all important, for if it U cut 
as in .section of the posterior roofs, no reflex mascle tone remains, and the higher 
centers, acting, as il were, blindly from above, have but a toneless ataxic muscle 
to play upon. 

“The second great source of motor innervation is from the motor cortex 
via the corticospinal path, and with a lesion in this tract at a level higher 
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than the striatum wa impair or destroy the power of isohrted voluntary move- 
ments. We say ‘isolated movement’ because in injurj’- tO'the corticospinal tract 
alone it is these high specialized, single and purposeful movements that are lost, 
not the gross associated movements of locomotion and bodily station. 

“When the influences from the striatum as w’ell as the cortex are removed, 
the uncomplicated impulses from the red nucleus and vestibular nuclei play 
on the anterior horn cell, and give Ihe phenomena of decerebrate rigidity. As 
described above, physiologic experiments have shown the effects of the red 
nuclei, and then the vestibular nuclei. This leaves the isolated spinal cord 
acting as a reflex center, and explains the great loss of muscle tone seen after 
cord transection, as well as the possibility of quite extensive and complicated 
reflex action. 

“In recapitulation, then, we can say that fundamentally the afferent im- 
pulses pouring into the central ner\' 0 us system set up in the muscles that slight 
constant contraction we call fonus. Some of these ’impulses cross directly to 
the anterior horn cells via the simple spinal reflex arc, while others travel up 
to the brain and give rise to the energy which emanates from the great tonus 
centers in the nuclei of the striatum, in the red nucleus, and in the vestibular 
nuclei. On this whole mechanism the cerebellum has a great co-ordinating 
influence, and also an important though not well understood, tonic function. 
Lastly, the motor cortex of the cerebrum controls all these lower mechanisms 
through its power of initiating the isolated voluntary movements, w’hich take 
temporary precedence over all other forms of motor activity, but are usually 
superimposed on these tonic postural reflexes, and do not truly inhibit them." 
(51. Clin. North America 4: 417, 1920.) 

Clinically, spasticity falls into a few syndromes. 

Hemiplegia, the commonest of the syndromes, is due to degeneration of 
the motor pathways in the cerebnim, and results in a spastic paralysis of one 
side of the body. 

On a clinical classification most cases fall into these categories: (a) vas- 
cular cerebral accidents — rupture mth hemorrhage, thrombosis or embolism, 
i.e., apoplexy j (b) syphilis ; (c) cerebral tumor or abscess. 

4. Hemiplegia. — Infantile hemiplegia is usually a diplegia and will be con- 
sidered under athetosis below. 

The lenticulostriate artery, a branch of the middle cerebral which tra- 
verses the lenticular nucleus and the internal capsule to terminate in the 
caudate nucleus, has been known since the time of Charcot as the artery of 
cerebral hemorrhage. For the ordinary form of hemiplegia with involvement 
of one arm and leg, without facial, tongue, palatal, or ocular palsies, the in- 
ternal capsxde is about the only place where a hemorrhage or thrombosis of 
one vessel can catch enough fibers to result in the syndrome. Hemorrhage 
into the cortex woxild have to be so widespread that it would almost inevitably 
create such pressure as to cause death. This statement should not be taken 
without qualification because exceptions occur (Nielsen and Friedman: Bull. 
Los Angeles Neurol. Soc. 7: 1, 1942, report hemiplegia from hemorrhage into 
the temporal isthmus), but it is a good working rule. If the lesion occurs 
on the left side of the brain in right-handed persons, aphasia is likely to ac- 
company the paralysis. 
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The onterior cerebral artery supplies the anterior limit of the internal 
capsule and the upper part of the precentral gjTus. Accident to it causes 
contralateral hemiplegia accompanied by contralateral loss of sensibility of 
the cortical type and almost always, apraxia, usually of the pure motor type. 
No matter Avhether the right or left anterior cerebral is occluded in right- 
handed persons, the apraxia is one the left side. But when the hemiplegia 
is on the left side, the apraxia is likelj' to be marked. Aphasia occurs when 
lesion of the anterior cerebral artery is on the left side. This is probably a 
commoner cause of aphasia accompanying hemiplegia than lesion of the Icn- 
liculostriate artery. The middle cerebral artery, a branch of the carotid, has 
branches that terminate in the motor cortex. Thrombosis or embolism of the 
artery or, more often, one of its branche.s can result in partial hemiplegia or 
monoplegia. (See Alexander: The Vascular Supply of the Strio-pallidium, A. 
Research Nerv. and Jlent'. Di&., Proc., 1940 21: 77, 1942.) Vascular accidents 
which occur in the arteries going to the pons and medulla result in syndromes 
involving various parts of the face, throat and eyes and also extremities, as 
described below (pontine and medulla syndromes). Occlusion of the posterior 
cerebral artery gives rise to the thalamic syndrome (g.v.), which sometimes 
is accompanied by a hemiplegia, but is usually flaccid. 

ByphiUa. — Aterial degeneration or hyperten-sion is the cause of the hemi- 
plegia of the middle aged and old ; ss'philis is the cause of the hemiplegia of the 
young. It is, honever, essentially s'oscular with meningeal complication.s. 

lulrocraniol tumor or abjem can cause hemiplegia, though not very fre- 
quently is the localization propitious for that result. They are discussed under 
separate sections below. 

Irish (Tumor o! the Brain "With Sudden Onset of Symptoms, Arch. Neurol, 
and Psychiat, 28: 721, 3930) reviewed the 70 case.s reported of sudden onset 
of symptoms in brain tumor. The suddcnne.ss is invariably due to hemorrhage 
into the tumor; 90 per cent of such tumors arc spongio-blastomala. Most were 
located in the frontal region, the fronfop.ariet8l, temporal, or occipitoparietal. 
He records only one ca.se in which a sharply defined hemiplegia occurred. 
Robinson (ITemiplcgin, 3. Mis.souri M. A. 27; 572, 3930) records one other 
such ca.se. 

Other causes are so rare as to be negligible. Multiple sclerosis may affect 
the internal capsule or cortex Paresis may produce hemiplegia, but transi- 
ently. (Arteriosclerosis may also produce transient hemiplegias.) 

Purpura hemorrhagica is a rare cause of apoplexy. Osier recorded two 
ca.ses in his articles on Visceral I^ions of Purpura and Allied Conditions 
(BriLM. 3,1:517,3914.) 

It is hardly necessary to describe the typical apoplexy. The ictus apop- 
Itcticus (loss of consciousne.ss) may be preceded by dizziness, headache, nausea, 
and clouding of vision. Immediate loss of consciousness without prodromes 
occurs in 50 per cent of instances. During the attack there is incontinence. 
Cons-ulsion occurs in 13 per cent. The paralysis at first is flaccid, gradually 
giving away to spasticity. In about three-fourths of patients the face is not 
involved. 
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Differential diagnosis between thrombosis and hemorrhage can be made 
during life. Aring and Merritt (Arch. Int. lied. 56: 435, 1935) studied the 
case histories of 245 patients in whom autopsy had determined the condition, 
with a special view to determining signs and symptoms which differentiated 
thrombosis and hemorrhage. They found that the age with hemorrhage is 
Slightly lower (average between 40 and 50) than with thrombosis. The onset 
with headache and vomiting is in favor of hemorrhage; so are eommlsions. 
Immediate loss of consciousness occurred in 51 per cent of hemorrhage pa- 
tients and in 35 per cent of those with thrombosis. Entrance to the hospital 
in coma was: hemorrhage, 68 per cent; thrombosis, 39 per cent. Progression 
of the symptoms after the initial status was more frequent in hemorrhage. 
Abnormalities of respiration — depth, rate, rhythm — were more frequent in 
hemorrhage. The blood pressure was somewhat higher (41 per cent had a 
systolic rate of 200 or over) in hemorrhage. Arteriosclerosis, as observed in 
peripheral and retinal vessels, was more frequent in hemorrhage. Conjugate 
deviation of the eyes, inequality of the pupils, and loss of light reflex was 
more frequent in hemorrhage. Stiffness of the neck was found in 55 per cent 
of cases with hemorrhage, and 7 per cent with thrombosis. Bilateral Babinski 
sign was found with about equal frequency in the two forms. Leuooeytosis 
is often high in hemorrhage. Bloody spinal fluid was found in 74 per cent of 
hemorrhage cases', in 1 case of thrombosis, 2 cases of embolism. 

Embolism can be suspected if there is n cause for it (endocarditis) and 
occurs at younger age levels. Fat embolism occurs after trauma, with frac- 
ture or injury to fatty tissue. There is a free interval of three to six days 
after the trauma. Pulmonary fat embolism usually accompanies the cerebral 
hemorrhage, indicated by dyspnea, cough, cyanosis, and hemoptysis. 

Differential diagnosis in the stage of coma is difflcult. A bloody spinal 
fluid is the surest sign. In a general city hospital practice there used fre- 
quently to be brought into my wards patients in coma who had both albumin 
and sugar in the urine, but who turned out to have apoplexy, so neither uremia 
nor diabetic coma can be assumed from such urinary findings. “The cerebral 
attacks in Stokes-Adams disease may resemble apoplexy. One stout patient, 
the subject of many attacks, had been bled so often that he had a label inside 
his coat : ‘Do not bleed me in an attack.’ “ (Osler-Christian.) 

Syphilis may be suspected in a patient with hemiplegia who is under forty 
3 'cars of age. The peak age incidence is thirty to forty. The Jenticulostriate 
artery is affected. The paralysis is somewhat slower in onset than in hemor- 
rhage. The patient seldom loses consciousness. There is, as a rule, rather 
. rapid recovery even without treatment. , 

Spastic Paraplegia of the Legs. — The commonest causes are pernicious 
(Addisonian) anemia and multiple sclerosis. There are probably not now as 
many paraplegias due to pernicious anemia as before the liver treatment: I do 
not see as many, but I find no slatistics on the subject. If my assumption is 
correct, multiple sclerosis is the commonest cause. Amyotrophic lateral scler- 
osis, syringomyelia, and Erb’s syphilitic spinal paralysis are the rarer causes. 
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Spastic paraplegia occurs in 80 per cent of cases of multiple sclerosis. 
Depending on when the plaques form, there may be also spastic paralysis of 
one or both arms. 

Amyotrophic lateral sclerosis is a definite system disease consisting of 
degeneration of the lateral tracts in the cord, of the anterior white cells of 
the cord, and the bulbar nuclei. All of these do not come at once, but in 
sequence, depending on which set of lesions develop first — atrophy of the hand 
muscles, spastic paraplegia, and swallowing and speech difficulties. 

Spastic paralysis occurs in syringomyelia, depending, as in the case of mul- 
tiple sclerosis, on the location and extent of the gliosis. 

Erb’s spinal syphilitic paralysis is in reality a tabes of the lateral columns. 
It mahes its appearance about ten years after the initial infection. It begins 
with increasing fatigability and stiffness of the legs, gradually developing into 
a completely spastic gait. Sensory changes rarely present themselves. There 
is often difficulty in starting the stream of urine. 

TJie lirou’n-Stquard Syndrome, due to hemisection of the cord, shows spastic 
paralysis of the limb below and on the same side as the lesion, and loss of pain 
and temperature sense and blunting of touch sense in the opposite limb. 

DipUgia. — Spastic. 

Cerebral Birth Palsy— Little's Disease. — The pathology is sclerosis and 
atrophy of the corte.x on both sides. The cause is unknown. It is not intra- 
cranial hemorrhage due to injury during birth as was first erroneously sug- 
gested by SIcNutt in 1855, a concept that has permeated popular medical 
thought ever since. 

I. Spastic paraplegia of the legs is the commonest form. Involvement of one 
or both arms is, however, not at all uncommon. Athetosis is the rule. Con- 
%-ulsions and.mental deficiency arc regular signs. 

A peculiarity of the condition is that it is more likely to affect a first-bom 
child than later ones, rrematurity is frequent in the ^^ctims. The condition 
may be recognized at birth, more often when crawling or walking is begun, 
or when finer movements have to be made. The symptoms may seem to de- 
velop suddenly when such fine movements arc begun, leading to the as.sign- 
ment by the mother of a fall or head injury as the cause. 

Hepatolenticular Degeneiulion— Wilson's Disease.— S. A. Kinnear 'Wilson 
(Brain 34:20,1912) described a syndrome as follows : 

“Progressive lenticular degeneration is a disease of the motor neirous 
system, occurring in young people and very often familial. It is progressive 
and fatal; acute eases may last only a few months: one chronic case has con- 
tinued seven years. 

“It is characterized by a definite symptom-complex whose chief features' 
•are: generalized tremor, dysarthria, and dysphagia, a muscular rigidity and 
hypertonicity, emaciation, spasmodic contractures, emotionalism. 

“In pure cases the affection constitutes on extrapyramidal motor disease, 
for the reflexes are normal from the point of view of the function of the 
pyramidal tracts. . ‘ '. 

“Although cirrhosis of the liver is constantly found in this affection, and 
is an essentia] feature of it, there are no signs of liver disease during life." 
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•- ' The age incidence is adolescence and youth — ten to twenty-six years are 
the recorded limits of onset, average fifteen years. 

Hales and females are equally affected. 

Familial or hereditary incidence is recorded in three-fourths of the cases. 
Two reports show three children in the same family affected. 

The liver shows a hob-nailed type of cirrhosis. Sometimes, bnt not al- 
ways, it is palpable. There is never janndiee, but a greenish broirn pigmenta- 
tion of the cornea. The spleen has been reported enlarged. 

The lenticular nucleus is the seat of marked cellular degeneration, with 
complete disappearance of cells in whole areas and a marked degree of gliosis. 

Wassermann reactions have invariablj' been negative. 

Tremor is an outstanding symptom, usually the fir.st to appear, u.sually in 
the hands and arms. In advanced stages it involves head, tnink, and limbs. 

SpasticHt/ appears in the muscles of the face, arms, hands, legs, and toes. 
There is no Babinski sign. Contractures are common. The face, particularly, 
assumes a spasticity and becomes a sea of grimaces and foolish expressions. 
Speech and swallowing are affected by the hypertonicity. 

5. Ataxia. — Afaric paralifsts is not really so much a paralysis as a failure 
of muscular coordination due to disturbed sensory impulses. 

Tabes dorsah's !ueftca (locomotor ataxia) is one of the most frequent organic 
di-^eases of the nervous system. The pathology, ns seen in the later stages of 
the disease, is a selective degeneiation of the posterior columns of the spinal 
cord — the columns of GoU and Burdach, which are sensory carrying proprio- 
ceptive impulses from the tendons, joint' surfaces, miiscles, and bones. The 
degeneration is usually most marked in the dorsal cord, but may be in any 
part, leading to slight variation.s in the clas-sical syndrome. Exactly why the 
posterior columns degenerate, or, in other words, where the origin of the 
degeneration is, has not been satisfactorily explained, although the usual and 
obvious answer — that the primary change is degeneration of the spinal injot 
ganglia — ^is quite satisfactory. Changes can be seen in the spinal root ganglia 
quite early. 

Other nerve disturbances affecting the oculomotor and sphincteric mus- 
cles, as well as the optic nerve, must be added independent of the posterior 
column degeneration. 

Tabes dorsalis eventuates in about 1.1 per -cent of all cases of syphilis. 
The primary and secondary manifestations may be very mild, are so mild, as 
a rule, that they go 'without treatment, which is often offered as an explana- 
tion of the development of the disease; but more satisfactory is the theory 
that there are types'of syphilitic infection and ■one type has an affinity for the 
nervous system. I have records of three cases in which the early treatment 
was prompt, thorough, and competent. 

The average period which dapses between the initial infection and the 
' onset of tabes' is given as fifteen years. However, in a few patients whom I 
have kno^vn intimately and been able to watch year by year, and in carefully 
analyzed histories, a continuous succession of premonitorj* sjTnptoms can be 
made out leading 'up' to the 'frank manifestations. These consist in bouts of 
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constipation and gastric disturbances (foreshadowing the gastric crises), at- 
tacks of nenralgia, eye troubles (frequent changing of spectacles), bladder 
disturbances, easy fatigability (one of ray patients had to give up playing 
golf ten years before he began to be ataxic). Hindsight here was better with 
me than foresight, but I believe the occurrence of such symptoms, when they 
do not fit into the pattern of a neurotic personality, deserwe consideration and 
investigation of the cerebrospinal fluid. 

It used to be customary to divide the progress of the disease into three 
stages: preataxic, ataxic, and paralytic. And while this i.s rejected by many 
students as too arbitrary, it remains a fairly useful yardstick. The manifesta- 
tions are so protean as to make classification difficult. Julius Grinker ^vrote: 
“He who masters tabes knows half of neurology.” 

Hugh Patrick made the useful epigram: “In the recognition of the dis- 
ease, locomotor ataxia, the s\-mptom, locomotor ataxia, is of very little impor- 
tance. Incoordination is never the first s>'mptom of tabes. Nevert” 

The patients, as a rule, come to a general practitioner first, or to any 
specialist rather than a neurologist, for pain — sciatica, intercostal neuralgia, 
rheumatism, headache, trifacial neuralgia; all manifestatioas of the lightning 
pains of tabes. They often go to the oculist because of gradual failure of vision 
or slight transient double vision. They go to the urologist for “kidney 
trouble,” bladder trouble, frequent and urgent micturition (they probably 
have a large amount of residual urine), or for Joss of sexual power. They go 
to the gastroenterologist for spells of vomiting or spells of nausea— the gastric 
crises. Or they go to a surgeon with a diagnosis of appendicitis, gall bladder 
disease, peptic ulcer, or cancer. The surgeons, I fear, are not quite so gxdlible 
as they used to be and have robbed the internist of one of his best jokes. We 
all used to be able to show triumphantly in a clinic of medical atudenta at least 
one patient with a hnlf-d.ozen laparotomy scars when the underlying pathology 
was tabes. (Fluoroscopy shows that during a gastric crisis there is a severe 
general contraction of the stomach, relieved by atropine.) Or they go to a 
laryngologist for pain in the larj-nx, hoarseness, dyspnea. 

The most important groups of signs nnd/or symptoms in tabes dorsalis: 

1. Loss of Anee jerks. Argyll Robertson pupil. Loss of vibratory sense 
over the shin bone to ike tunin'? fork. They go together in importance. Examine 
all these in ever?* patient who comes to you. It takes but a moment and you 
make yourself safe. They may not always lie pn*senl together, but if all arc 
absolutely normal, your patient does not have tabes. 

2. Bladder Disturbances. — Inability to start the stream of urine promptly 
or starting too promptly, which latter the patient dislikes to the extent of damp 
trousers. Residual urine is frequent. 

3. Lancinating Pains. — ^Thcy may be present for years preceding the ataxia. 

4. Analgesia of the legs — loss or impairment of pain sense. A patient may 
have perfect response to touch, yet endure a needle thrust into the leg without 
pain. 

■ 5. Ocular Paralysis or Paresis. — The ocular paralj-scs may be transient. 
Syphilis of the nervous sj-stem, specifically either tabes or paresis, is the can.se 
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of an ocular palsy in nine cases out of ten. Ptosis comes on early and stays 
late. The old “snap-diagnosis” sign of tabes vras wrinkling of the forehead, 
the effort of the patient to lift his eyelid. 

6. Failure of Tision. — ^When optic atrophy occurs, there is, according to 
irameaiorial diagnostic belief, an antagonism between it and ataxia or any other 
symptoms — cases which Dejerme called “tabes arrested by blindness.” 

7. Ataxia and Incoordiriaiion. — ^The patient is insecure of himself when in 
the dark or standing nith eyes ^ut. Among the automatic Romberg tests, the 
patient makes on himself, is staggering when he leans over the wash bowl to 
rinse off his face. A dramatic form of such discoverj' as it may occur to one in 
our profession is related hy Dr. Conan Doyle in Round the Red Lamp: 

“Slen die of diseases which they have studied most. You couldn't have a 
clearer case than that of poor old Walker, of St. Christopher's. Walker-was 
one of the best men in Europe on nervous disease. You must have read his 
little book on sclerosis of the posterior columns. I was his clinical assistant at 
the time Walker Avas lecturing on locomotor ataxia to a ward full of young- 
sters. He was explaining that one of the early signs of the complaint was that 
the patient could not put his heels together with his eyes shut without stag- 
gering. As he spoke he suited the action to the word. I don’t suppose the 
boys noticed anything. I did and so did he, though he finished the lecture 
without a sign. 

“When it was over he came into my room and lit a cigarette. 

* “ ‘Just run over my reflexes. Smith,’ said he. 

“There was hardly a trace of them left. I tapped away at his knee tendon 
and might as well have tried to get a jerk out of that sofa cushion. 

“ ‘So,’ he said, ‘it was not intercostal nenralgia after all/ 

“Then I knew he had had the lightning pains and the case was complete. 
He might have had another year of ignorance and peace if it had not been for 
the chance illustration in his lecture.” 

In Kipling’s story, Love o’ Women, is recounted another unusual moment 
of discoverj'. The principal character of the tale is called “Love-o’-Women” 
because he had a long record of seduction. In Kipling’s day (the pre-Wasser- 
mann era) it was supposed that tabes dorsalis was caused by excessive sexual 
intercourse, ■ an idea that happily has been abandoned — happily for my gen- 
eration: 

' “He stopped an’ struck the groxuid wid his right foot three or four times 
doubtful. ‘Is that groundl’ sez he. An’ while I was thinkia’ his mind was 
goin’. up comes the dochter. Love-o’-Women starts to go on quick, an' lands 
me a kick on the knee while his l«^s was getting into marchin’ order. 

" ‘Hold on there,’ sez the dochter. ‘Tention/ and Love-o’-Women studso. 
‘Now shut your eyes,’ sez the dochter. ‘No, you must not hold by your comrade.’ 

“ ‘Tis'all up,’ sez Love-o’-AVomen. ‘I’d fall, dochter, an’ you know it.’ 

“ ‘Pall?’ I sez. ‘Fall at attention nod your eyes shut? Fwhat do you 
mane?’ 

“ ‘They call it Locomotus attaefa us,’ sez the dochter, ‘faekaze it attacks us 
like a locomotive. An’ it comes,’ sez be, looking at me, ‘from bein’ called Lbve- 
o’-Women.’ ” 
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8. Trunk Anesthesia. — There is a dimination of tactile sense, not of pain 
sense, in the form of a band about the body at about the level of the nipples 
^\^len the anesthetic zone reaches as high as the second rib, it is likely to 
extend to the arms. The sign is present in about 80 per cent of well-marked 
cases ; in incipient cases, about 40 per cent. 

9. Vlnar Anesthesia — Qiemacki's sign. — Pressing the ulnar nerve forcibly 
against the inner condyle of the humerus fails to elicit pain. 

10. Tesficular analgesia — Abadie's sign. — ^Absence of pain or disagreeable 
sensation when the testicle is i^orcibly squeezed. 

11. ITypotonus. — Diminution of mtiscle tonus is always present in the more 
advanced cases. The patient can be donble<I np like a jack-knife, causing no 
pain and requiring little force. 

12. Incoordination. — The ataxic gait comes late; to lecognize it requires no 
clinical aenmen. Incoordination, however, can be demonstrated fairly early. 

13. Diminution of sexual potccr. — ^Not always present. 

14. Anosmia. — Due to destruction of the olfactory nerve. 

15. Impaired iluscle Sense. — ^With his eyes closed the patient is unable to 
perceive alight passive mov'cmcnts made b>' the examiner. Sign may be elicited 
before ataxia appears. 

16. Persistence of Painful Impressions.— A momentary painful pinprick or 
severe pinch is perceived as a prolonged stinging and burning. 

17. Crises. — The gastric crises have already been mentioned. They tend to 
come on at regular intervals. One patient whom I studied over twenty years 
had a few days of preliminary nausea, about a week of severe vomiting, and 
then was free for a month. Cutting the spinothalamic tract reduces the vomit- 
ing,' but this may be replaced by spells of nausea. Bladder and anal crises 
occur. LarjTigeal crises, with sudden loss of the voice, arc less common. One 
ease is cited in which the onset of tabes was heralded in an actor by sudden 
loss of voice on tho stage, one of the few historical events at which one would 
like to liave boon present. ITarland (The liaiynx in Locomotor Ataxia, J. A. 11. 
A. 11: 924, 1907) states that the crises arc due to spasmodic abductor paralysis. 

In rare instances the sclerosis occurs verj' low do^vn in the cord, so that 
the picture is that of a lesion of the conus medullaris — trophic ulcers of the 
rectum, incontinence, and ulceration on the feet. Tlie patellar reflexes may be 
normal. (See llawvn anil CnrfoW'. J. A.bl. A.TO','155,1^16.1 
v£; Adie’s pupil may be confused with the Argjdl Robertson pupil. It is uni- 
lateral with the tonic pupil laigcr than the nontonic pupil. By the usual flash- 
light technique, Reaction to light is absent, but if the patient is kept in a dark 
room riiT hour, the pupil dilates, and on coming into the light a sluggish con- 
traction 'may appear. Adie names his sjTidrome “Tonic pupils and absent 
tendon reflexes.” It is an heredo-degenerative disease located in the great 
autonomic centers of the diencephalon and their connections with the mesen- 
cephalon. It is irritative rather than paralytic like the IIorner-Bemard syn- 
drome. It may be produced by otherwise asymptomatic nervous syphilis. (See 
Lowenstcin and Friedman; Arch. Ophth. 28: 1042, 1942.) 
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6. Pernicious Anemia — ^posterior column sclerosis of spinal cord. — It is 
probable that the nervous manifestations of pernicious anemia are diminishing 
in frequency and severity since the widespread use in early attacks of liver 
therapy. It was found soon after this therapy was introduced that if the 
anemia were treated early, cord changes were prevented. ^Yaltmann in 1919 
(Am. J. 11, Se. 157 : 400, 1919) several years before liver therapy was discov> 
ered, found nervous lesions in 80 per cent. Young in 1932 (J. A. 11. A. 99; 
613, 1932) found in a series of 515 eases of pernicious anemia that 20 per cent 
had well-defined cord changes. 

Pernicious anemia is associated with numerous forms of nerve degenera- 
tion. Addison observed; "The mind occasionally wanders." Primary optic 
atrophy occurs in about 0,5 per cent of cases, multiple sclerosis, in about 3 per 
cent, but the most frequent lesion is a combined sclerosis of the posterior and 
lateral columns in the spinal cord. This begins with the formation of small 
plaques, with primary involvement nsually in the posterior columns. The 
symptoms depend upon whether the posterior or lateral column sclerosis pre- 
dominates. The usual picture is the somewhat paradoxical one of loss of 
vibratory sense, loss of knee jerks, and spastic gait. 

About 10 per cent of patients come with symptoms which suggest involve- 
ment of the nervous system. The legs "feel like sticks,” “os though in a 
cart," "the hands and feet feel padded." 

Vibratory sense is diminished or absent in about 92 per cent of all cases 
of pernicious anemia. The patellar refieses are increased in 39 per cent, dimin- 
ished or absent in 36 per cent, unequal in 14 per cent. The Babinski sign is 
positive and increased in 26 per cent. The gait is ataxic in 28 per cent, spastic 
in 20 per cent, queer (spastico-ataxic, difficult to define) in 12 per cent, and 
normal in the rest. Urinary control is disturbed in 12 per cent of cases. 

Friedreich’s ataxia is n familial disease in which there is degeneration of 
the posterior columns, some cerebellar degeneration and terminally, degenera- 
tion of the lateral columns. The symptom.s begin classically in the second 
decade with a slowly progressive ataxia of the lower extremities, gradually 
involving the tnmk, arms, neck, and head. There is a marked hypotonus. 
Nystagmus is frequently present. The speech is slow, scanning, slurred, and 
■monotonous. CexebellaT signs, incVaflong dysmelria, asynergia, dystiiadoeboei- 
nesia, occur. Deformities and contractures are common — scoliosis, and the 
condition kno^vn as Friedreich’s toe,’ pcs varo-cquinus with marked hj’per- 
extension of the big toe at the basal point, the end phalanx flexed. 

Deep sensibility is decreased and the knee jerk is absent, but the Babinski 
sign is often present. The progress is slow — from twenty to forty years. 

Cerebellar ataxia is gross incoordination like that of a drunken man. If 
the lesion is unilateral, the patient sways to the side of the lesion. It is like 
. all, ataxias, based not so much on lack of motor control, as on disturbance of 
sensory connections. Sherrington called the cerebellum the head organ of 
proprioception, but this is not entirely an accurate conception: removal of the 
cerebellum does not result in loss of sensation or modify decerebrate rigidity, 
..an essentially proprioceptive reflex. The cerebellum receives optic, vestibular, 
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andltorj impulses, as well as associating impulses from the restibular nuclei, 
the olive red nucleus and thalami, so that coordinated movements involving 
balance, judgment of space and distance, sounds, position of the bodj in space, 
are all concentrated there. Besides the ataxia and disturbances of past point- 
ing and diadochochinesia, there is hj^potonia, and often nystagmus, intention 
tremor, speech difiiculties. Sensation is not involved in cerebellar disease. 

Cerebellar syndromes may be due to congenital agenesis or hypoplasia. 

Hemorrhage, arteriosclerosis, thrombosis, and encephalitis ate causative, 
but not as often as elsewhere in the central nervous system. 

Cerebellopontine angle tumor is one of the commonest of all intracranial 
neoplasms. 

Dyssyntrgia ctTehtllaris progressiva was described by Hunt (Brain 37: 
247, 1914). It is an insidiously starting, slowly progressive sclerosis, particu- 
larly of the dentate nucleus. The age incidence is usually after fifty and a 
familial history is obtainable. The first sjTnplom is a coarse tremor, localized 
and volitional. Later, hj-potonia, dyss 3 'neigia, dysmetria, dysdiadochocinesia 
appear. The tremor becomes generalized, occurs at rest as a coarse wiggle of 
the head, nock, and extremities. A severely ataxic gait appears during the 
later stages. 

Marie’s hereditary cer«6e?/ar alazia closely resembles Friedreich's ataxia, 
but diilcrs from it in that the degeneration is in the cerebellum itself. Optic 
atrophy often occurs. 

B. The Myopathies 

The myopathies (atrophy, dystrophy, pseudohyportrophy of the mus- 
cles) constitute a group of peculiar and little understood conditions. Con- 
fusion is created in the student’s mind by the innumerable eponyms which 
have been attached to the various conditions— Aran-Duchenne, Landouzy- 
Dejerine, Erb, etc. The most important feature of the group is that 
the practitioner should be able to recognize a case for what it is, so that he will 
■be able to give accurate prognosis and not treat it for something else — such os 
syphilis. To this end five general features should be remembered. One should 
distinguish two general groups of these chronic muscle wasting diseases: one 
in which the muscles waste primarily and the other in which the atrophy is 
due to primary dbcase in the nervous system. Contrasting these groups note : 

Fifsl — age on onset. The primarj' muscle wastings occur in children and 
adolescents, the neural group tends to begin m middle age. 

Second — the distribution of the muscles involved is a clue to classification. 
In the primary muscle group the trunk and the proximal portion of the limbs 
arc involved first. In the neural group the distal muscles of the e.xtremities are 
involved first. 

j-hiri — fibrillary twitching is present only in the neural group. 

Fourth— the familial incidence. The primary myopathies occur in several 
members of a family. The neural myopathies pick out one person in a family 
(even though there is an undoubted hereditary history). 

Fi/th— spastic phenomena are absent in the primarj’ myopathies; usually, 
but not ahvaj-s, present in the neural group— positive Bablnski sign, etc., there- 
fore point to the latter 



FJff. 70. — yervoua system — the laropatkiea. A, I^naouiy-Dejertoe type {/ascJoscapuIo- 
humeraJ atrophy); B, Erfs iu'enile type (progresshe ecapulohumeral atrophy) ; O, Aran- 
Duchepne type (progresslre aptnal muscular atrophy); D, Charcot-ilarie-Tooth (peroneal 
neural atrophy. "Storlc leerf’) ; £, ftstrophla inrotonica of facial, neck, deltoid, and arm 
musclea : P. Pseudohypertrophlc muscular dystrophy, of DuchenneGrieslnger type, ^\^len a 
child of this type is lifted by tbe armpit), hts head slides Info (be thorax. 
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Since no conclusions of importance can be drawTi concerning the etiologic 
factors involved, a regional metliod of classification seems to me most convenient. 

Facial Hemiatrophy. — Rombci^’s form is a rare affection in which the 
muscles, skin and bones and tongne on one side of the face become gradually 
atrophied. Female sex incidence predominates. The age of onset is fifteen to 
thirty. The skin is more affected than the muscles, with sometimes falling 
out of the hair on one side. For this reason most authors prefer not to classify 
it among the myopathies. 

Facial hemihypertrophy (Friedreich) consists in the soft parts and bones 
of the face enlarging on one side only. 

Myasthenia Gravis. — Erb, who first described it in 1878, called myasthenia 
gravis “bulbar paralysis uithout anatomical changes.*’ This indicates suffi- 
ciently the characteriatic-s of the disease, which is a casting of the facial, 
ocular, lingual, and faucial muscles innervated by the bulbar nuclei. It begins 
with easy fatigability and goes on to partial paralysis. The patient notices 
first that in chewing the ma-sseter muscles become weak and a period of rest 
is enforced, after ivhich the muscles resime their power. Ocular weakness 
comes on at first in the evening, gradually appearing earlier and earlier in the 
day. The final stage consist.s of the myasthenic facies, a completely expres- 
sionless countenance with ptosis, often .strabismus, poor speech, thin ami high 
pitched, and poor swallowing movements. At no time docs real complete 
paralysis occur, but atrophy of the affected muscles is an end result. 

Sometimes the weakness is evident in hands or feet and this may be the 
method of onset, hut as Dana says the diagnosis cannot be made unless the 
bulbar distribution is present. Sensation is onimpaired and fibrillary twitch- 
ing absent. The muscles tire soon when subjected to rapidly repealed faradle 
stimuli and finally fail to respond (the myasthenic reaction of Jolly). 

Hemissions, complete or partial, are the nile. I’regiiancy induced a re- 
mission*in one of Qrinkcr’s cases. Such occurrences and other facts have 
given rise to the idea that the endocrine glands are in some way involved in 
the etiology, especially mentioned being the thymus. The age of onset is 
usually young, but any reported series of size hn.s an .ago range from 15 to 70. 
Females somewhat predominate in sex incidence. Sudden death is frequent, 
the theory bring that the heart muscle is involved. The course of the disease 
from observation of onset to death is from one to seventeen years. Often at 
the end of about fifteen years the phenomena become fi.xed, and death even- 
tually is due to interctirrent disease. 

About the etiology and pathology there is no definite knowledge. No 
lesion-s have been demonslrateil in the central nervous system. The muscles 
themselves show few change.s on histologic examination. Collections of 
lymphocj-tes called by Buzzard “lymphorrhagcs” arc present, but their sig- 
nificance is unknown. There is probably a curare-like blocking of the ner%'e 
impulse at the myoneural plate junction. Tliis accounts for the good results 
with prostigmine therapy. The association of thjTnus enlargement in about 
half the cases is unexplained. 
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III differential diagnosis, multiple sclerosis on account of the eye symi?- 
toms and remissions may give trouble. Hysteria, epidemic encephalitis, and 
the facial tj^pes of muscular dystrophy arc other considerations. If its early 
manifestations be confined to the face, dystrophia myotoniea (see below) is 
strikingly like it. 

Facioscapulohumeral atrophy of Landouzy-Dejerine is perhaps the com- 
monest of the myopathies. There is little difference between it and the Erb 
type except that the Landoxizy-Dcjerine type begins in early childhood and 
the facial muscles are prominently affected. It is rapidly progressive, there is 
atrophy and no hypertrophy of the nniscles (except when as in rare cases it 
reaches the calves and they become hypertrophied), there are no fibrillary 
twitchings, the muscles of the face, neck, shoulder, girdle, and upper arm 
gradually waste. There is usually a wasting of the spinal muscles so that 
lordosis and a peculiar carriage are common. The patients may live for years 
unless the paralysis of respiration induces pneumonia or tuberculosis. 

The Juvenile scapulohumeral type of Erb affects the scapular and humeral 
muscles sometimes, but seldom the face, tends to begin in youth or early adult 
life, is more slowly progressive than the Landouzy-Dejerine type. Pseudohy- 
pertrophy of the deltoids, triceps, and infraspinatus is common. 

The Aran-Duchenne type of progressive muscular atrophy affects the hand 
and forearm muscles, producing in its final stage a claw hand. It begins mth 
weakness, loss of ability to make fine movements, twilching, and tremor. It 
tends to be occupational in those who use the hands in their regular work, but 
the etiologic connection is not invariable. Spasticity occurs in the hands and 
sometimes in the legs. 

It is of neural, not muscular origin. ‘While its clinical course allows of a 
differentiation, it is pathologically so .similar to amyotrophic lateral sclerosis 
that most neurologists consider them simply different forms of the same proc- 
ess. In Aran-Duchenne atrophy there may be no spasticity, but at autopsy 
lateral sclerosis of the cord is found which has been masked by the rapid pro- 
fession of the disease. The course of Aran-Duchenne atrophy is much more 
rapidly fatal than amyotrophic lateral sclerosis. 

The wasting of the hand muscles in amyotrophic lateral sclerosis may pre- 
cede or follow the spastic paralysis of the lower limbs. The bulbar paralysis is 
usually terminal, but when bulbar paralysis occurs alone and causes death, 
there is usually pathologic evidence that the anterior horn cells in the cervical 
region and the lateral columns are affected. Amyotrophic lateral sclerosis 
affects males more than females in the proportion of about four to three. The 
age of onset is in middle life, llierc is a distinct hereditary tendency. • The 
pathology shows degeneration of the lateral columns of the cord, which ac- 
counts for the spasticity, atrophy of anterior horn cells in the cord, which 
accounts for the muscular wasting of the hands, and degeneration of the 
bulbar nuclei. 

Syringomyelia produces atrophy of the hand, usually accompanied by 
spastic contraction of a group of muscles — claw hand, preacher’s hand (see 
p. 555). 
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Infantile Progressive Spinal Atrophy of Werdnig-Hoffmann.— This begins 
in infancy, affects the muscles of the trunk, pelvis, and shoulder girdle first, 
then rapidly the muscles of the hands and feet. There is final general mus- 
cular atrophy. Death occurs soon after onset. It is of extreme rarity. The 
pathology shows degeneration of the anterior horn cells and sometimes other 
cord changes. The hereditary and familial incidence is high. 

Atrophy of Leyden-Moebins affeets the pelvic girdle. This is the atrophic 
type of which the Duehenne-Griesinger type {see just below) i.s the hyper- 
trophic type. It is not common. AVasting is present in the gluteal muscles, 
sometimes in the arms and legs. 

Pseudohypertrophic moscnlar dystrophy of Dnehenne-Griesmger is more 
nearly a well-defined clinical entity and more nearly rcgnlar in its clinical 
manifestations than others in the group. Pathologically there is no involve- 
ment of the nervous system, the ehanges occurring entirely in the muscles. 
The muscle fibers at first show hypertrophy, then atrophy with replacement 
of the fibers by fat and fibrous connective tissue. At this -stage the muscle 
hers .show striation, splitting, and vacuole formation. On gross appearance, 
however, they always look hypertrophiwl. 

The muscles involved arc first those of the calf and thigh. In spite of the 
hypertrophic appearance they are weak and sj-mptoms of weaknes.s mark all 
the early simptomatology. The child at about the age of four shows un- 
steadiness of gait, and waddling. He has a compensatory lordosis and flaring 
scapulae. He falls doum frequently and cannot get up unassisted. '^Vhcn he 
docs get up unassisted, he exhibits the classical and peculiar phenomenon of 
climbing up himself, using his hand.s braced on hi.s legs for this purpose. 
T.»ater, other muscles ore affected, especially the shoulder girdle, and when an 
attendant attempts to help him by grasping him under the armpits, he shows 
the phenomenon of slipping through; his neck and head telescope into his 
chest and his shoulders ride up to his ears. 

The course of the disease is progressively do\vnward, until the patient is 
bedridden, unable to perform any movements except perhaps with his hands. 
The course may he as long as forty years, though death usually supervenes 
about the age of eighteen on account of the liability to intercurrent infection. 

Hypertrophia musculorum vera is a vaguely defined entity retained in 
textbo^-s by sh<vr inertis since Aaerhach’s descriptinn in Virchoyr’s Archiv 
in 1871. There is hypertrophy of the muscles, but actual weakness, ready 
fatigability and dull pain and tenderness over the muscles. Rel1cxc.s and men- 
tality are normal. The average age when the patient presents for diagnosis is 
twenty to thirty. Slales predominate. 

The Neural Peroneal Atrophy of Charcot-Marie-Tooth — As stated above 
this disease may affect predominantly, primarily, and alone the mnscles of the 
hand.s and arms, or of the feet and lower legs. Occasionally both upper and 
lower extremities are involved together in which happy event the victim is 
a.s.sured of n lifelong sinecure as a living skeleton in a side show. 

The peroneal type is the nsoal one. The atrophy affects the muscles of 
the feet and lower legs entirely, slopping abruptly at the knee. There is often 
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a line of quite sharp demarcation on the skin at the knee where cyanosis of 
the lower limb begins. The thigh muscles, however, show a disuse atrophy. 
The appearance of the patient has been aptly named “stork legs." Jlentality 
and sphincter control are not affected. There are some sensory symptoms — 
pains, cramps, loss of superficial, and deep sensibility. 

The pathologic change of significance is degeneration of the ventral horn 
cells of the cord. The hereditary transmission of the disease is well estab- 
lished. llaeklin and Bo^vman (J. A. M. A. 9 : 613, Feb. 27, 1926) were able to 
work out one family history to five generations. Of 102 persons springing 
from affected stock, 21 were kno^vn to have had the disease. In the last gen- 
eration studied, many were under the age of incidence, and in all generations 
a number had died in infancy, so the incidence is probably higher. The in- 
heritance is, not sex-linked; males and females are equally affected. The age 
of onset in this family ranged from twelve to forty, but in successive genera- 
tions the onset definitely tends to occur at a younger age. The disease has no 
detrimental effect on the length of life; in this family the average age at death 
of those having peroneal atrophy was fifty-eight, of those not having it, fifty-five. 

The distal type of muscular atrophy of Gowers ^ras described by him in 
1903 (Brit. JI. J. 2; 1912) as wasting of the anterior tibial muscles and weak 
forearms and hands. He differentiated it from the Chareot-Marie-Tooth type 
because the peronei were not wasted, but few authoritie.s have been willing 
to accept this as a separate entity. 

Syringomyelia, when tlie gliosis affects the lumbar region, produces atrophy 
and weakness of the lower limbs of variable distribution. The accompanjing 
dissociated anesthesia and, depending on the distribution of the lesion, either 
loss of deep redexes or positive Babinski trophic lesions, occasional loss of 
sphincter control, and often clubfoot, serve to make the differential diagnosis. 

Dystrophia Myolonica. — Atrophy of the muscles of the face, the sterno- 
mastoids, the pharynx, the forearm, the quadriceps and the dorsiflexors of the 
foot, combined ivith inability to relax the muscles after a purposeful contrac- 
tion has been made (myotonia). This resembles Thomsen’s disease except that 
here there is atrophy instead of the pseudohypertrophy of Thomsen’s disease. 
Also the myotonia in this condition is limited to the hands while in Thomsen's 
disease all muscles participate. Waring, Ravin and Walker relate instances 
of how troublesome this symptom has been in some of their patients: a rail- 
road brakeman almost lost his life because he could not let go the iron handle 
on a boxcar; a golf player could not relax his grip, frozen to his golf club, 
after a stroke; a physician who fell under suspicion because of his sugges- 
tively caressing hand clasp when shaking hands with his female patients. 

The facial atrophy and the invariable sternomastoid atrophy give the 
patients a family resemblance. The speech and gait disturbances are slight. 
Foot drop and steppage gait occur. The reflexes are not disturbed except as 
might be expected. Babinski and Romberg signs are never present. There is 
never sphincter nor sensory involvement. Mental deterioration occurs in 
about one-third of cases. Cataracts occurred in 12 of 13 cases of Waring et al. 
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The age of onset is usually in the third or fourth decade. The hereditary 
nature is definite. It is extremely insidious and slow in its onset, so that cases 
go for years without recognition. Duration of life is not affected, all the 
sjTnptoms finally becoming stationary. Waring, Ravin, and Walker believe 
it is far commoner than is generally snppo.sed; 8 of their patients were dis- 
covered by purposeful investigation of the families of patients in whom they 
had recognized the disease; of the five of their patients presenting themselves 
at the hospital, not one had had his condition properly diagnosed. (See papers 
by Ravin and Waring : Am. J. M. Sc. J97 : 593, May, 1939 ; and AVaring, Ravin 
and AValker: Arch. Int. Med. 65 : 763, April, 1940.) 

Amyotonia Congenita, Myotonia Congenita, Oppenheim’s Disease.— Jfus- 
cular atrophy, atony, and hj^poplasia with extreme weakness without paralysis 
manifested soon after birth and affecting nearly all muscles, but most regu- 
larly and prominently the legs, arms, trunk, and face in the order named. 
The mother during the pregnancy often reports that she feels no quickening, 
which indicates that the process is really prenatal in its onset. The muscles 
will contract when put in a favorable condition no there is no real paralysis, 
but weakness is such that the bead Is carried in a peculiar position. The 
posture, gait, and sitting position all show the adjustments imposed on the 
body, Ilypotonus is extreme. Mentality is unimpaired. Nielsen reported the 
ease of a boy whom he supposed to be an Idiot from his expression and gait as 
he saw him ou the street, but in reality he was at the head of his class in 
school. Sphincters and sonsorium are not involved. 

Pathology is not definite: the ventral boms are said to be poor in cells 
and the myelin of the ventral roots thinned. There is a familial occurrence. 
Similarity to the Werdnig-TIoffmann syndrome inclined many neurologists, 
including Hoffmann, to believe the two conditions identical. Not enough 
eases have been followed to be certain of the prognosis, but the tendency seems 
to be for the condition to become stationary at about the age of twelve, with 
110 necessary threat to life involved. Unrlcnberg’a report of a cose at the age 
of fifty has been criticized. 

C. Hyperactivity of the Muscles. The Dysldnesias 

The motor cerebral cortex controls voluntary’ muscular movements. Be- 
low it are a number of basal ganglia, with which it has connections, and they 
in turn have connections with the anterior honi cells of the cord, with the 
nptie tivalamus and cerebcUum. Tliey are the corpus striatum, or globus palli. 
dus, consisting of the eandate nucleus the putamcn of lenticular nucleus and 
the nmygdaUim— the red mielcns, the dentate nucleus in the cerebellum, Dieter’s 
nucleus, and the reticular and tegmental nncloi wiihin the brain stem. These 
are phjlogcnetically the oldest of the cerebral nuclei, and they control many 
subeon-scious and automatic movements: the righting reflex (ability to turn over 
when the body is on the back), extension and flexion reflexes, groping and grasp, 
ing, nuLscle tonus. Their fibers make op the cxtrapjTamidal system. Their 
connections with the thalamus ond cerebellum arc neccs.s.irj' for merging sub- 
conscious sensory impressions and coonlinalion uitb their motor functions. ’ In 
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tte lower animals they take up more space than the cerebral cortex; the flight 
and balance of birds, the movements of Ashes, the position reflexes of reptiles 
depend for their accuracy on these structures. 

In a condition such as hemiplegia when the cortical cerebral cells are 
destroyed or whenever the pyramidal system is completely interrupted, this 
extrapjTamid^il system is freed from the cortical inhibition and produces in- 
creased tonicity of the muscles or spastic paralysis. (A distinction between 
spasticity and rigidity is made by llichelsou; New England J. Jled. 227; 112, 
July 16, 1942.) If the change of muscle tension involves both the flexor and 
extensor muscles it should be called “rigidity,” but if the antigravity muscles 
are chiefly involved, the condition should be designated by tlic term “spasticity.” 
Rigidity is found clinically in diseases of the extrapyramidaJ sj’Stem ; spasticity 
arises from lesions of the pyramidal system below the level of the cortex. 
Grinker (Ztschr. f, d. ges. Neurol, u. Psyebiat. 135: 573, 1931) experimented 
■with a human anencephalic monster that lived for several days after birth. 
The basal ganglia were exposed, with no cerebral, cortical, or subcortical tis- 
sue] On stimulating these masses with the Faradic current on one side, a com- 
plicated synergic flexion of the am and leg on the opposite side occurred. 
It closely resembled athetosis. Localization of arm and leg movements was 
made. In another case of the same kind where some cerebral cortex was 
present, stimulation of these ganglia provoked no response. 

The red nucleus is probably the center of the righting reflex. An intact 
animal has the ability to right itself to a normal posture from ■whatever position 
It has been made to assume. If the cerebral motor cortex be removed, it still 
retains this faculty, but if the connections to the red nucleus to the cord are 
interrupted, which is experimentally possible, it disappears, There are, how- 
ever, other nuclei which probably share control of the righting refle.T6s. 

The substantia nigra controls muscular functions difficult or too diffuse for 
definition. From the fact that it is extensively destroyed in paralysis agitans 
it has been assumed that this is the cause of the masklike expression of the 
face in that disease, and that the nigra preside over unconscious movements 
and changes of posture and bodily expression which are so integral a part of 
normal behavior that they are apparent only in their absence. 

The functions of the corpora striata, as determined by animal experimen- 
tation, are not clearly defined. Large areas can be destroyed without pro- 
educing any effect at all. Complete removal on one side produces a rigidity 
in, the limbs of the opposite side, .but this soon passes. "When the motor and 
premotor areas of the cortex are more or less destroyed as well, destruction of 
the pallidum brings on a coarse tremor of the extremities. Electrical stimula- 
tion of the pallidum inhibits muscular movements. But in no animal e-xperi- 
•ment are there the clear-cut syndromes such as occur ■nith the striatal lesions 
of natural disease which produce paralysis agitans and postencephalitic tremor. 
It was indeed the study of the epidemic of encephalitis of 1915-1925 with these 
sequelae that gave us most of our present knowledge of the functions of the 
basal ganglia. 
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Choreiform movements and athetosis are probably dae to interruption of 
suppressor movements from the cortex in the globus pallidus. 

The above is a deliberately oversimplified description of the functional 
pathology which results in the dyskinesias, h 3 rpetkinesia, chorea, athetosis, etc 
For a fuller and modem presentation sec Krieg’s Functional Feuroanatonuj, 
Blakiston, 1942, and Grinker’s Neurology, C. C Thomas, 1943, ed. 3, Chap. X. 

A. Tremors, Dyskinesiaa, Hyperkinesias.—- 

Paralysis Agitans, Parkinson’s Disease. — 

"The disease is of long duration: to connect, therefore, the symptoms 
which occur in its later stages vrith those which mark its commencement, re- 
nuires a continuance of observation of the same case even for several years. 
These advantages the miter has had the opportunity of availing himself. , . . 
Involuntary tremulous motion, with a lessened muscular power, in parts not in 
action and even when supported; with a propensity to bend the trunk for- 
wards and to pa.ss from a walking to a running pace: the sense and intellects 
bejng uninjured. , . . So slight and nearly imperceptible are the first inroads of 
this malady, and so extremely slow Is its progre.ss, that it rarely happens that 
the patient can form any recollection of the precise period of its commence- 
ment. The first symptoms perceive<l are a slight sense of weakness with a 
pronencss to trembling in some particular part; sometimes in the head, but 
most commonly in one of the hands and arms. . . , Hitherto the patient svould 
perhaps seldom think of himself as the subject of di.scase. But as the disease 
proceeds, svalking becomes a task svhich cannot be performed without con- 
siderable attention: writing can now be hardly at all accomplished. The 
patient seldom experiences a suspension of the agitation of his limbs. Com- 
mencing. for instance, in one arm, the wearisome agitation is borne until be- 
yond stifferance, when suddenly changing the posture it is for a time stopped 
in that limb, to commence generally in less than a minute in one of the legs or 
in the arm of the opposite side. The propensity to lean forward becomes in- 
vincible. The sleep becomes much disturbed. The tremulous motion of the 
limbs occurs during sleep, and augments until they awaken the patient. The 
power to convey food to the mouth h ot length so much impeded that he is 
obliged to consent to be fed by others. Ills worils are now scarcely intelligible. 
MTicn food is conveyed to the mouth, so much arc the action of the muscles of 
the tongue, pharynx, etc., impaired that the food is with difficulty retained in 
the mouth until masticated and then os difficultly swallowed. The saliva fails 
of being directed to the back part of the fauces and henee is continually drib- 
bling from the mouth. The chin is almost invariably bent dorni upon the 
sternum. The tremulous agitation becomes more vehement. It now seldom 
leaves him for a moment; but even when exhausted Nature seizes a small por- 
tion of sleep, the motion becomes so violent ns not only to shake the bed 
hangings but even the floor and sashes of the room. And at last constant 
sleepiness, with slight delirium and other marks of extreme exhaustion, an- 
nounce the wished for release." James Parkinson, A’my on the Shaking Palsy, 
1817. 

This graphic description Je.avcs little for the modem nosologist to add. The 
immobility of the face — the Patldiisonian mask — is not noted by Parkinson. 
Charcot dcscrilied some sensory alteration in the perception of temperature. 
Hanes (J. A. M. A, 121: Jl.'>2, April 3, 1943) described the whbtle-smilc reflex 
sign. "IVhen the normal individual is requested to whistle he docs so and then 
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smiles, probably a mimetic response to the absurdity of unraoti^'ated whistling. 
The patient suffering from Parkinson’s disease does not smile after whistling. 
For many years I have employed this simple test as an aid to rapid orientation 
and have found it very helpful and reliable.” The reflexes are not changed. 
The pathology is primary degeneration of the cells of the globus pallidus and 
substantia nigra. Lacunae can be seen grossly on cut sections of the brain. The 
age of onset is from 50 to 60. in half the cases, from 60 to 70 in a third, from 
40 to 50 in a seventh — this accounts for 97 per cent of cases, so onset below 40 
and over 70 is rare. Stale incidence predominates, but after 50 the female inci- 
dence rises. There is a distinct familial and hereditary tendency. 

Postencephalitic Parfcinsonism. — ^About 1916 the modem medical world was 
treated to the spectacle of a new form of epidemic infectious disease. "While 
there had undoubtedly been epidemics before and there are vague references 
to some such malady in Germany in 1712, and in 1890 in parts of Southern 
Europe, it was for the medical profession in 1916 a new experience. Von'Econ- 
omo described it in 1917 under the name lethargic encephalitis (Wien. klin. 
Wchnschr. 30: 581, 3917), and the layman called it sleeping sickness. It was 
first observed in Austria and France, then in England in 1918, and was recog- 
nized in the United States toward the end of 1918. By that time it had become 
world wide, as indicated by the occurrence of a Japanese epidemic. It con- 
tinued to be epidemic, reaching Its height in 3924, when 5,000 cases were re- 
ported in the British Isles, 10,000 in Ffance, 17,000 in Japan and 5,000 in the 
United States.* The St. Louis epidemic in 1933 produced over a thousand 
cases, and the recurrence in 1937 almost as many more. Since then only 
sporadic cases have been reported. 

The symptoms and signs of onset are deep prolonged sleep, double vision, 
ptosis, inequality and irregularity of the pupils, nystagmus and paralysis of 
the third and sixth cranial nerves. Sensory disturbances are rare. In the 
myoclonic form there are widespread rhythmical muscnlar contractions. Many 
varieties are encountered — bulbar form, spinal form, neuritic form. 

The cause is generally ascribed to a virus, although it has not been identi- 
fied. The pathology is essentially a perivascular infiltration with subsequent 
possible destruction of nerve cells, particularly of the basal ganglia and sub- 
stantia nigra. 

Sequelae involving the nervous system are common, the most frequent 
being postencephalitic Parkinsonism. In the 1924 epidemic this occurred in 
one-third of the cases. The signs are not different from those of paralysis 
agitans : rigidity, tremor, dribbling, weakness, double vision (does not occur 
in paralysis agitans), masklike facies, flexed posture and gait, but the distin- 
guishing featnre in most instances is that they occur in young persons. In 
the severe forms the muscular agitation and rigidity outdo any case of 
paralysis agitans. 

Arteriosclerotic Tremor. — ^The tremor of senility and presenility is prob- 
ably due to cerebral arteriosclerosis with ischemia or necrosis of parts of the 


•The figures for the UnlteC States are estliBate<l_frtim the l.ttl deaths reported, which 
is about the saine as the number reported by Great Britain s. But undoubtedly many cases 
and deaths occurred from the disease, tmrecosnJMd or tisreported. 
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globus pallidus and substantia nigra due to narrowing of the lumen and oc- 
clusion of the vessels. Its differcntintion from true paralysis agitans is arti- 
ficial. Rigidity and loss of facial expression are present in varying combina- 
tions and degrees. Jlany of the diilicalties in gait of elderly people are semi- 
Parkinsonian. ilild dementia is a common accompaniment. The arterio- 
sclerotic forms are perhaps not as progressive, and not n.s severe, they tend to 
reach a .static stage, the tremor is more intentional, the pseudobulbar symp- 
toms are not prominent and that is about ail the difference between them and 
true paralysis agitans. 

Toxic Causes. — Manganese and carbon monoxide poisoning frequently eau‘>c 
degeneration of the basal ganglia, resulting in the Parkinsonian .syndrome. 
J/crcuna?itm, always industrial, produces a vibratory tremor, affecting mainly 
the arms. The "fingers tremble by themseh’es." Wcakne.ss, gingivitis, saliva- 
tion, etc., accompany this. 

Multiple Sclerosis. — The cla.ssical triad of Charcot — intention tremor, 
txystagmus, and scanning or staccato speech — seldom occurs early in multiple 
sclerosis, but tends to signalize the advanced coalescence of symptoms. Nor 
are they pathognomonic; ‘Wilson estimates that they occur in one-quarter of 
all cases. 

"The tremor only manifests itself on the occasion of intentional move- 
ments of some extent: it cease.s when the muscles arc nbniuloned to complete 
repose." (Charcot.) It can be brought out by any purpo.sive movement, such 
as finger-nose or hcel-knec fe.st.s. It invoh*cs any pt-irt and often the head; it 
is really an intention tremor due to the neck mnselos maintaining the posture 
of the head. It may be very e%'itlcnt or hardly perceptible. And sometimes 
after induction it docs not pass off for some time, appearing then to be a 
"rest" tremor. 

Exophthalmic Goiter. — ^Thc tremor i.s manifest by asking the patient to 
hold out the arms and spread the fingers. It can often be perceived more 
readily by palpation than by in-spection. In Kcvercly toxic states, the muscles 
arc verj' tremvdous and the movements of the head and face may be choreiform 

Cerebellar fremor is usually the intention or action form. 

5yndrcnne of Jalob. — Cortico-striato-spinal degeneration. Jakob (Ztschr. 
f. «L gcs. Xcurol. 11 . Psychiat. 56: 1920) called it "spastic psetidosclcrosis, nn 
encepbalo-niyelopatby with dis-semuiatcd lesions." It is, however, too in- 
definite both pathologically and clinically to be an entity. The clinical fea- 
tures are onset in middle life, gradual development of weakness and stiffness, 
especially in the legs, with spa-stic or scmlspastic reflexes, rigidity, slowness of 
movement, tremors, hesitating speech and mental symptoms of anxiety and 
depression. 

n. Muscular Spasm.— 

Myotonia Congenita (Thomsen's disease) was described by Charles Bell in 
The yervous System, but moic graphically by A-smus Julius Thomsen (Tonic 
Spasm of the Voluntaty JInscles as n Result of an ncnilifarj* Psj-chic Predis- 
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position [Ataxia Muscularis] Arch. f. Psychiat. 6: 702-718, 1876), hinjself and 
several members of liis familj' being victims of the disease, as follows : 

“Certainly the most essential feature of the affection is a weakness in the 
influence of the will on the organ of voluntary motion, which manifests itself in 
all the muscles, sporadically in any one, sometimes in all of them, but chiefly in 
those of the extremities, especially the legs. These members are not so subject 
to the will as they should he, and at tunes give way entirely. . . . The phenome- 
non is frequently most strikingly apparent in the gait, which, when the tendency 
to these cramps is present, quite resembles that of a drunken man until the 
spasm relaxes. The principal exciting cansc is a psychic one — the fear of the 
curse of making one’s self ridiculous.” 

The musculature is well developed, so much so that Kinnear Wilson 
records two cases that developed in professional acrobats. The essential fea- 
tnre of the condition is inability to relax the muscles after a voluntary action. 
The patient will shake hands* with you and then only after a long time and 
only with difficulty can he loosen the grip. He will stand up and start to walk 
and remain immobile as a statue trying to get the limbs to take up movement. 
The tendon reflexes may be increased or unaltered. Tapping over the muscle 
induces a slow, localized contraction. Faradic current evokes a twitch, w’hicli 
lasts an abnormally long time, cathodal and anodal closing contractions de- 
velop equally and relaxation tends to linger, galvanism causes undulating 
twitches from negative to positive pole. The mttscles, in spite of their size, are 
really weak. Biopsy of the muscles shows nothing characteristic. There have 
been few autopsies. The potassium content of the touscles is low, as compared 
to a high potassium content in myasthenia. The prognosis for life is good,*for 
improvement, poor. 

Paramyoclonus Multiplex. — ^Friedreich (Virchow’s arch. f. path. Anat. 
86 : 1881) described this disease which consists of abrupt clonic contractions 
of various skeletal muscles. His patient was a man of fifty, who had sudden 
spasmodic contractions first in one muscle and then in another. The muscles 
involved were the symmetrical groups of the arms and legs, the trunk being 
seldom involved. The contractions came on at the rate of 10 to 50 a minute 
and made the muscles stand out, but sddom moved the joints. They would 
often come so rapidly and severdy as to result in painful tetanus. They con- 
tinued all day long, were most severe as the patient lay in bed, and ceased on 
voluntary movement. Subsequent case reports have shown many variations in 
this clinical picture, both in severity of the spasm and in the number of mus- 
cles involved. Individual and nonsynergic muscles are likely to be involved, 
a cardinal point in diagnosis, differentiating it from tics. The face and ocular 
muscles are sometimes involved alone. The etiology and pathology are prac- 
tically blank. Pierce Clark's patient had been a thumb-sucker, head-banger, 
and hair-puller, had enuresis and his sister was an epileptic (J. A. M. A. 58: 
1912). The electnc clioreo of Henodi, and the electric chorea of Bergeron are 
probably the same thing. 

Paramyotonia congenita of Ealenbe^ (hTeurol. Centralbl. 5: 1886) in. 
volves the face, neck, throat, and, to a minor and infrequent extent, the limbs 
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in tonic spasm. Under the inflocnce of cold, the patient becomes virtually 
speechless. Warmth gives relief. There is a familial tendency. It is difficult 
to see much distinction between this and the above. 

Dystrophia myotonica consists of a spasm of the muscles on performing a 
voluntary act, such as shaking hands and not being able to let go, as in Thom- 
sen’s disease, but with a quite generaUaed atrophy of the muscles. It is not 
easy to classify, but I have described it in more detail under the atrophies. 

Myotonia acqnisita (Talma’s disease) consUts of a more or less continu- 
ous .spasm of some muscles, most cases reported being in the calf muscles of 
the leg. It is not hereditaiy and appears to be brought on by trauma or infec- 
tion. Male incidence predominates, the ape onset being twenty to forty. Wilson 
doubt.s whether they are not cases of latent inyofonia congenila. Recovery is 
usual and spontaneous. (See Nosik and Shannon: Cleveland Clin. Qnart. 9: 
No. 4, Oct., 1943; and Moore: Am. J. S>T>h. 19; 409, July, 1935.) 

Fibrillary chorea of Morran applies to a continuous fibrillation of the 
calves and hamstrings. 

Myokymia of Kay and Schtilt 2 e applies to a condition of cramps and 
fibrillation in the gastroenerail, the peronei, rectus abdominus, deltoids, in- 
terossei and biceps. 

Dubmi's disease begins with lancinating and migrator}* pains and obrupt 
mnscular twitchings. Nine per cent of Dnbini’s patients died, and since 
this report is dated 1840, it is probable he was describing an epidemic of 
encephalitis. 

Traumatic acrodystenia follows injuries to the extremities, with callus 
formation which involves a nerve, and results in tonic spasm of a hand, finger, 
thumb, or feet. (See Bing and Haymaker: Ttxthooh of A’errous Diseam, 
p. 143.) 

Tetany consists of cither continuous or intermittent spasms of muscles of 
the extremities. It is definitely related to calcium raclaboUsm and disease or 
absence of the parathyroid glands. It ocenrs in rickets, or following preg- 
nancy, following infection, diarrhea, gastric dilatation with vomiting, and 
may occur in epidemic form, in the spring, thas relating it to rickets. Removal 
of tlie th}Toid which accidentally includes the parathyroids induces the most 
severe forms. Chemically it is caused by a lowering of blood calcium which 
disturbs the balance of sodium, potassium, magnesium and calcium, which bal- 
ance prcscires stability of the skeletal muscles. 

In severe cases there are continoous tonic spasms of the arms and hands, 
the latter being in the obstetric position. The legs, if involved, are in exten- 
sion, with plantar flexion of the feel and toes. The face is seldom involved, 
but may show trismus. Sen-sation is rarely disturbed, though there may be 
pain from the muscular contraction-s. The two classical and pathognomonic 
signs are those of Chvostek and TrOU-sseau. 

Clivostek’s sign i.s spasm of the facial muscles when the area over the exit 
of the facial nerve in front of the external auditory canal is tapped with the 
forefinger. 
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Trousseau’s sign is best oiicUed by putting a blood pressure cuff around 
the arm and inflating it. This produces a recurrence of the tetanic attack in 
the hand. Trousseau in his “Clinique Medicale dc I’Hotel'Dien de Paris” 1862 
wrote : 

“I was led by chance to discover this influence of pressure. While per- 
forming a phlebotomy from the arm ... on a woman who was suffering from 
(tetanic) contractures, I noticed that as soon as constriction was made with 
the tourniquet, there resulted an attack in the corresponding hand. I first 
thought that congestion produced by compressing the veins was the cause. 
However, in seeking to understand this phenomenon more clearly. I found that 
in other patients compression of the arteries acted in identically the same man- 
ner, Since then I have repeated the experiment many times, and inasmiieh as 
it results in no inconvenience for the patients, since the attacks cease im- 
mediately when the procedure is stopped, I have often performed it before 
you. Now you ivill have noticed lh.it the contracture shoived itself not only 
on interfering with the arterial or venous circulation, but also on exerting 
pressure either over the median nerve in the arm or on the brachial plexus 
abo\-e the clavicle, and was immediately preceded by a sensation of tingling, 
which is the first symptom. These muscular spasms occur on compression of 
the femoral artery after placing a ligature about the thigh, or more simply 
still by firmly squeezing it between the two hands or by pressing over the 
sciatic nerve, although it is not so easy in the lower extremities. 

“This phenomenon, which is interesting in itself, is not withont practical 
application. It may contribute something to diagnosis for in no other con- 
vulsive affection can one produce an effect of this nature by similar means.” 

Tetanus.— The initial spasm consists in a stiffness in the muscles of the 
neck. The facial muscles show spasm early, producing the nsus sardonicua, arid 
the masseters produce the lockjaw. The entire trunk and back may be per- 
fectly rigid, resnlting in opisthotonus. The spasms last for varying periods, 
but even in the intervals the muscles are rigid. The slightest external stimu- 
lus — a noise, a light, a touch — is sufficient to set off an attack. 

Eabies. — A premonitory stage is described when the patient is depressed 
and apprehensive. It passes into the stage of excitement or muscular spasm, 
which particularly affects the muscles of the glottis, accompanied by intense 
sense of dyspnea. Later the convulsions become generalized. The final is the 
paralytic stage. 

Torticollis may be spasmodic or continuous. It is a great mystery, not 
associated with any pathology in muscle, bone, or nerves of the neck. 

Occupational Spasms, — The best known is writer’s cramp. The fingers 
develop painful contractions, so that only a few hesitant and illegible words 
can be written before the pen falls from the hands. Telegraphers, watchmak- 
ers, milkers, in fact any one doing fine or continuous work with the hands are 
subject to similar cramps. The basis is a neurosis. 

Tics are in a vast majority of eases confined to the face or upper extremi- 
ties. AVinking, grimaciog, shoulder shrugging are forms familiar to everyone. 
Most cases are a form of compulsion neurosis, but a few, such as postencepha- 
litic, are organic. 
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C. Chorea 

Sydenham’s chorea has never been better described than by Sydenham 
himself (On St. Vitus Dance, from Proces$us /nff< 7 n. Chapter XVI). 

“This is a kind of convulsion, which attacks boys and girls from the tenth 
year to the time of puberty. It first shows itself by limping or unsteadiness in 
one of the legs, which the patient drags. The hand cannot be steady for a 
moment. It passes from one position to another by a convulsive movement, 
however much the patient may strive to the contrary. Before he can raise a 
cup to his lips, he makes ns many gesticulations ns a mountebank; since he 
does not move it in a str.night line, but has his hand dra^vn aside by spasms, 
until by some good fortune he brings it at last to his mouth. He then gulps 
it ofT at once, so suddenly and so greedily as to look ns if he were trying to 
amuse the lookers-on.” 

The relationship of chore.! to rheumatic fever may be realized in the 
statistics of Jones and Bland, who found evidence of rheumatism in 74 per 
cent and of endocarditis in 54 per cent of their scries of chorea cases. 

Huntington’s chorea was described by George Huntington in 1872. His 
father and grandfather before him had observed the muscular movements, 
antics and grimaces of certain groups of people on Long Island. 

Huntington wrote: 

"The hereditary chorea as I shall call it h confined to certain and for- 
tunately a few families and has bectv transmitted to them, an heirloom from 
generations away back in the dim past. ... It is attended generally by nil the 
symptoms of common chorea, only in an exaggerated degree, hardly ever 
manifesting itself until adult or middle life, and then coming on gradually 
but surely, increasing by degrees, and oecnpying years in its development, 
until the hapless sufiTcrer is but a quivering UTcck of his former self. It is 
more common among men than among women. There are three marked 
peculiarities in this disease: I. Its hcrcditair nature. 2. A tendency to in- 
sanity and suicide. 3. Its manifesting itself ns o grave disease only in 
adult life." 

The victims Huntington studied were all related and could trace their 
ancestry back to a group of three immigrant families who landed in Boston in 
1630, all having come from the village of Bures, SufTolk. Jfany of them had 
been executed ns witches during the period of that public hysteria. The 
el«iteU<itTOk TOOvctacuts ace gcimaciug, lucchiug, gesticulating, and ataxic gait, 
which in the terminal stages prevents walking at all. It is considered at 
present tliat the principal pathologic changes are in the striate bodies which 
become greatly shrunken. There is also almost invariuhlc involvement of the 
cerebral cortex. (See Huntington: On Chorea, Jlcd. and .Siirg. Bcporlcr 26: 
317, 1872, and Vessie: On the Transmission of Huntington’s Chorea for 300 
years— the Bures Family Group, J. Xerv, and 3Ient. Dis. 76: 553, 1932.) 

D. Athetosis means literally nithout fixed position. The member alTectcd, 
usually hand and arm, is the scat of eontinuoas slow writhing movements. Any 
variety of distribution is possible — the face and neck and trunk alone may be 
alTcctcd, or one hand and arm, or both, or the feet and legs. The movements 
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Pease in sleep. The commonest cause is birth injury, although the exact nature 
of this is somewhat in dispute, as in the case of cerebral diplegia. Putman 
found a definite history of birth injury in 18 of a series of 35 eases. Post- 
encephalitic athetosis occurs. Double or bilateral congenital athetosis is de- 
scribed as a separate entity. 

E. Torsion spasm, or dystonia muscularia deformans is a syndrome with- 
out distinct pathologic individuality although the first autopsy obtained 
showed lenticular degeneration and cirrhotic liver (Thomella: Neurol. Cen- 
tralbl. 41: 1918). It occurs mostly among those between the ages of eight 
and fifteen, and mostly’ in the Jewish race. The cardinal features are a spas- 
modic writhing and torsion of the spine and pelvis. 

F. Convulsions. — 

'Neurologists speak of "the epilepsies” and distinguish motor, 
sensory, psychic and visceral forms. But aside from Jacksonian epilepsy and 
the uncinate group of fits, there is little difficulty in the diagnosis of the grand 
mal of epilepsy. Petit mal may be invoked as a category to include the fugues 
and other forms of psychic epilepsy and will come tmder the terms of the 
definition that Hughlings Jackson himself gave to epilepsy “an occasional, 
nonvolitional, paroxysmal discharge of the nerve centers,” to which Foster 
Kennedy adds “accompanied with some alteration of consciousness.” 

The incidence of epilepsy is high. It has been placed at two per thousand 
of the population, but in TVorld 'War I it was found that 6 out of a thousand 
of draftees were epileptic. The number in institutions is, of course, only a 
very small proportion of the complete epileptic popafiation. This accounts for 
the fact that nearly every attack of grand mal I have ever witnessed from 
beginning to end has been quite accidental, \vhile I uTts in a restaurant, 
theater, and once in a medical meeting where a paper on epilepsy was being 
read. Seventeen per cent of all epileptics have their first convulsion before 
the age of five? 14 per cent between si.x and ten; 28 per cent between eleven 
and fifteen; 18 per cent between sixteen and twenty; 7 per cent between 
twenty-one and twenty-five, and only 2 per cent over the age of fifty-five. 

There is a homely bit of doggerel, containing Anglo-Saxon words for 
which apology is hereby offered, which serves as a memory helper for the 
succession of the phenomena of the grand mal: 

“The aura, the cry, the eonmJsIon, the fit. 

The toBus, the elonas, the pias and the shit." 

The aura, or premonitory warning, or local signature of the attack has 
been estimated to occur in 50 per cent of patients. The aura may be sensory^ 
motor, visceral, or psychic. Sensory aura are sensations of numbness, tin- 
gling, pricking, pins and needles, visual images (flashes, sparks, stars, colors, 
rainbows, hallucinations as of a little old man in a black overcoat, with a 
knapsack on his back, or of the nine of diamonds) auditory (hissing, sizzling 
noises, explosions, bells, ^vhistles, a voice singhig always the same thing, 
“hearing everything that has been said to me all my life”), olfactory and 
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gustalorj*. ^^oto^ aura are cramps, twitchings, restlessness, immobility. Vis- 
ceral aura are epigastric sinking feeling, hunger, dyspnea, feeling of being 
.strangled, cephalic (“a.s if my brain were being stirred about”). The psychic 
aura include the sense of “dfja ru," of haring lived through this minute 
before, of remembering a former existence, or of complete strangeness, or of 
seeing into the center of things, of tinderstanding the reason for the universe 
(which unfortunately they can never remember aftenvards). They are re- 
lated to the fugues, or dreamy states, but daring a waking period, described 
by Janet as one of the major symptoms of bj-stcria. 

These psyehie aura are the moat interesting part of the whole phenomenon 
to most of us, and occur quite independently of actual epileptic attacks to 
many persons, itosetti deseriheil one poetically: 

"I hft^e b«en here before 

But when or how I eaonoi teli 
I knov the grass beyond the door 
The keen tweet nmell 

The tighing toond, the lighta around the there. 

"You have been mine before 

flow tong ago I nay oot know 
Bat just when at that awaltow'a soar 
Vour Deck turned up 
Some veil did fall, 1 knew It all of yore.” 

Kipling’s Finest Story in the H'orM Is a fictional account of an aura, or a 
fugue, in which a London clerk reveals in trances to the author his former life 
as a Viking. The theory of the transmigration of souls must have been re- 
vealed to Pythagoras from his e.xperiencc with such fugues. 

The cry is due to the spasmodic contraction of the muscles of respiration, 
most authors say expiration, Klimear M'llson says inspiration. Russell Rp’- 
nolds compared it to the "distracted cry of the peacock." 

The tonic and clonic connibive phenomena require no description. 

Consciousness is nearly always lost, that being the differential point u-sually 
made between the grand and petit mal. 

Postcpilcplic state besides the relaxation of the sphincters includes in- 
tense cyanosis which is due to breath holding and often seems to the spectator 
to be going to last to the point of exitus. vomiting, and either a period of 
complete unconsciousness, sleep, or stupid dazed state. Status epUtplkus con- 
sists of a series of convulsions following one another, with no inteiwals of 
clear consciousness in between. A patient of record had 488 major fits in 
tw-enty-four hours. Death is common in such states. 

Postcpilcptic automatism Is a state which may last for hours or days, 
during which the patient is completely aranc.sic and disoriented and may be 
extremely dangerous; many cruel acts of violence, including murders, have 
been committeil during such pcrimls. 

Slcninl deterioration of the epileptic h common, and in fact deficiency is 
associated with epilepsy in aboat 86 per cent of patients in asylums, and a 
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considerable mental limitation occurs in about 35 per cent of those who pursue 
careers outside of institutions. On the other hand, mental brilliance is often 
an accompaniment: tradition states that Julius Caesar, Napoleon, Richelieu, 
Swedenborg and JIahomet Avcre epileptics. 

The petit mal is difficult to delineate. The chief difference between it and 
grand mal is the absence of convulsive phenomena in petit mal. Consciousness 
is suspended or impaired rather than lost. The forms of petit mal include: 
(1) Absence momentairee, a sudden and very transitory suspension of the 
higher psychic functions ; the patient ceases all activities, and remains staring 
into space. He may make a series of purposeless movements or grunts, or 
utter a string of senseless words; (2) Vertigo in which the patient sways or 
falls; he may have slight incontinence, usually turns pale; the falling sickness 
of Caesar; (3) Epileptic syncope is much the same, but may be accompanied 
by swaying movements. 

The pathology of epilepsy is very much a blank. Histologic and chemical 
researches have resulted in little enlightenment. Styerson, Halloran and Hirsch 
(Arch. Neurol, and Psychiat. 17; 807, 1927) developed the technique of insert- 
ing a needle into the lumen of the internal jugular vein with safety. Blood 
withdrawn by this means has been studied with a view to throwing some light 
on the metabolism of the brain. The respiratory quotient of the brain is unity. 
Its activities are closely dependent on glucose. In petit mal patients, the blood 
from the brain showed a lower concentration of carbon dioxide then normal, 
the respiratory quotient of the brain is below unity, and the brain bums less 
glucose per unit of oxygen than it should. It has been possible to improve this 
therapeutically ^vith consequent clinical improvement, although the methods 
are not simple enough as yet for general application. 

Very important light has been thrown on the nature of epilepsy and other 
conditions by the application of the method first proposed by Berger (Arch, 
f. Psychiat. 87: 529, 1929). This is the record of electric pulsations of the 
cortex of the brain, transmitted through the skull, called electro-cncephalog- 
raphy. Normally the brain produces regular, rhythmic electric waves which 
can be recorded. The normal waves are; (1) alpha, or 10 per second rhythm, 
equally spaced and of equal height, recorded when the subject is lying pas- 
sive with closed eyes: these waves cease when the eyes are open and are re- 
placed by (2) beta, a 25 per second rhythm; these are found over the occipital 
region ; (3) gamma waves are 50 to the second found over the frontoparietal 
area; (4) hypothalamic waves from a special lead are 4 to the second; (5) delta 
waves are found in deepest sleep and arc coarse, large and slow. Epilepsy is 
considered a cerebral dysrhythmia. The electro-encephalogram records sharp, 
irregular, spiked waves at the rate of about 3 per second during a seizure, the 
record returning to normal waves shortly after. The seizure can often be 
predicted by the appearance of groups of abnormal rhythms. Individuals 
have characteristic brain-wave pattemsi and those of identical twins are iden- 
tical ; so it is an hereditary mark. It is possible by studying the individuals 
of the family of an epileptic to pick out abnormal rhythms in 52 per cent of 
instances. ■ 
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Jacksonian Epilepsy. — ron\Tilsions of nn epileptic nature may occur in 
strictly localized muscle groups. Thcsic were described by Ilughlings Jackson 
and hh name reniains as an eiwnynn The cause is, in most instances, an 
organic lesion in the motor cortex, but there are instances on record «bere 
focal conviilsions occurred without any such definite pathology. Conscious- 
ness is seldom lost in a Jacksonian attack. The aura is likely to be pain in 
the part.s which subsequently will be the seat of spasm. Jackson noticed that 
the spasm affected parts that had the greatest number of voluiitarj’ uses — the 
fingers, hands, toe.s, feet. 

Ilrain tumor leads the list of causes of Jacksonian atlack.s (48 per cent of 
Koland’s wrics). Parker <Ateh. Neurol, and Psychiat. 23: 1032. May, 19301 
found that 21.G per cent of his eases of brain tumor had major epileptic at- 
tacks; in nhout one-.sixth of these, the attacks were the first and only sjnnptoni. 
Ootfen (J. A. 51. A. 9fi: 1118, April 4, 19.31) found three brain tumors in a 
routine study of fifty-six patients labeled epHcpsj*. Sachs and Ludlow (J. 5Iis- 
sotiri 51. A.. April, 103G) report llml l.GO of llieir \erified hrain tumor patients 
had convulsions; 138 of these tunnirs were localized in the ccrehrum and 12 in 
the cerebellum; none of their pituitary tumors produced couvulaious. The 
tumors were most frequently of the eneapsulaled sort, nstrocjlomntn. and thus 
favorable for surgical removal. 

Uraiu abscess was found in two instances in llcnnettV series of 200 pa- 
tients with the pn“-ciuiug symptom of epilepsy. Up found cerebrospinal 
sjqihilis in 3.5 per cent of this group (Am. J. 51. Sc. 178: No. 5, N'ov., 1929). I 
have records of scver.il cases of vav?ular cerebral syphilis with thrombosis and 
complete occlusion resulting in an atrophy of the motor area of the corte.x 
with repeated localized convulsions. 

Eclampsia.— Convulsions due to eelani|Kia or to the kidney of pregnancy 
.should seldom cause any diagnostic quandarj*. Tlic important thing is for the 
rlinietan to predict and prevent them. This is done, of course, by regular 
blood prcNsurc readings and urinalyses during the pregnancy. 5Vhencvcr there 
is the slightiM leudeucy to a progressive rise iu blood pressure, additional and 
mure frequent examinations, including the blood chemistry must be made. 
Itise in the diastolic pressure N especially .significant. 

f’remic convulsions are akso predictable, nUhougli not much can l>c done 
nl>oUt if. The onset of muscular twitching and irritability is a b.id ^ign in a 
ucpUritic, When a patient is brougjit into n hospital wartl folloiving a convul- 
stun and the physician has no previous history to guide him, the diagnosis is 
Muncwhal more difTicnlt, but if the age is above 50, it lies between uremia and 
paresis, and the AVassormanii and Mriiial.vsis .should clear it up. 

Meningitis, or rather the sequelae *>f meningitis, accoiint.s for about one- 
fifth of all cases of frank Jaeksimiaii epileiwy. 5fost of these are syphilitic. 

Trauma was the ctiologic factor in 8 per cent of Roland's series of focal 
epilepsy. 

‘ The unciniite group of fits is due to tumors in the temporal loW involving 
the centers of t.ss{e and Miiell. The aura are seiwdioiK of taste and smell, .v»mc- 
linu-s pb-nvmt, mon* often db«igrfealile and esen n.nuscating. TIi<?ie sensation* 



THF. NERVOUS SYSTEM 


595 


may constitute the entiix! attack, at least at first, and later consciousness is lost 
and true convulsions are superimposed. Sensations of smell and taste followed 
by a ‘dreamy state, without loss of consciousness or commlsion is another form, 
(imis : J. A. M. A. 51 : 879, Sept. 12, 1908.) 

General paralysis of the insane, paresis, is often ushered in by a eon- 
\'ulsion. A first con\mlsion in middle ape should immediately arouse .suspicion 
of paresis. 

Cf/siicpicus, the crabrj’os of the pork tapeirorm, may in^'ade the bi-ain juid 
cause conymlsions. 

Hysterical convulsions arc a common manifestation of the, disease, but the 
hysteric fit does not have the orderly progression of the symptoms that charac- 
terizes epilepsy, and tlie differential diagnosis is not difficult. 

The terminal stage of hydrophobia produces convYiIsions in rapid succession. 

G. Muscular fibrillation and twitching occurs in any muscle as it is under- 
going degeneration. For instance, in progressii’e muscular atrophy, or in the 
hands in amyotrophic lateral sclerosis. It has, so far ns I know, no other 
significance. 

H. Nystagmus is a series of rhythmic, biphasic movements of the eyes, the 
eyes in the first phase deviating from their position of rest or fixation and in 
the second phase returning to their original position. The motion is usually 
lateral, but may be up and down or rotary. Sudden blindness, for instance, 
detachment of the retina in eclamptic edema almost invariably produces nys- 
tagmus. Disturbance of the semicircular canals will produce it; it is one of 
the criteria in the B4rdny test. It is one of the Charcot triad of signs of mul- 
tiple sclerosis. Both Frcidreich’s ataxia and JleniJre’s disease produce nys- 
tagmus. It is an occupational disease with miners and train dispatchers. 

II. DISEASES OF THE SENSORY SYSTEM 
A. Neuralgias 

I. Neuralgia of the Fifth Nerve. Trifacial Neuralgia. Tic Douloureux. — 
True f«c douloureHi is a definite entity. All neuralgias of the face ore not tie. 
Sluder’s neuralgia, postzoster neuralgia, geniculate ganglion neuralgia, those 
due to tumor involvement of the ga-sserian ganglion, and so-callcd minor facial 
Jieuralgia liave fairly definite clinical features ^vhich are diseu&scd beJou'. 

It is hardly debatable that tnic <»c rfoidowrenx is duo to disease or deteriora- 
tion of the gasserian ganglion, which is for all intents a spinal root ganglion. 
No single cause for this is known. The disease almost never attacks anyone 
less than forty and usually fifty years of age, so it is a fair a-s-sumption that 
the arteriosclerotic changes found in the ganglion arc to a co?i.siderable extent. 
causative. Diabetes, syphilis, dental caries, and sinus disease are all men- 
tioned as causes. In the case of diabetes, the well-known bad effect diabetes 
has on arteriosclerosis, as seen in angina and peripheral vascular disease, oper-' 
ates here and allows us to consider diabetes as a secondary factor.. Dental 
caries and nasal infection arc so common in people of the age to have tic 
that they are hardly to bo taken very seriously; besides treatment directed 
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along this line has a record of 100 per cent failure. Syphilis as an explanation 
should be subjected to the most scrupulous criticism. It is said that malaria 
and influenza are particularly likely to affect the ophthalmic division, diabetes 
and syphilis the mandibular division, but that statement also demands the 
salt cellar. 

The pain of fic douloureux comes in paroxysms, in cycles with periods of 
remission, is always confined ot the area supplied by the fifth nerve, and except 
when bilateral does not cross the midiine. Ophthalmic and maxillary forms are 
rarely bilateral, the mandibidar is fairly commonly so. The attacks are brought 
on by cold, and by cold winds or drafts. There are trigger points on the face, 
which when touched precipitate an attack. Drinking a glass of water or 
chewing may act as a trigger. The motor branch of the nerve is never 
affected. Lacrimation frequently accompanies attacks. 

The pain is probably as excruciating as anything a human being is called 
upon to endure. It is described as knifelike, stabbing, burning, or like an 
electric shock. To see a valued patient or friend in an attack is almost 
unmanning. 

The diagnosis must be made on clinical history and the subjective account 
alone. The physical examination reveals no objective findings. The Valleii 
pressure points are of little help. For the ophthalmic branch the Valleix 
points are the supraorbital foramen, the nasal point near the inner canthus of 
the eye and over the eyelid at the point of exit of the lacrimal nerve; for the 
maxillary branch the inferior dental, molar, and dental point on the gum of 
the upper jaw; for the mandibular the mental, and dental point on the gum 
of the lower jaw. 

Sphenopalatine neuralgia. Sluder’s Keuralgia. Ziower Face Headache.— 
The sphenopalatine or Meckel’s ganglion is a large sympathetic ganglion as- 
sociated with the maxillary branch of the trigeminal nerve; it is deeply placed 
in the pterygopalatine fossa and supplies nerves to the nasal mucosa, the hard 
and soft palate, the orbit, external auditory canal, mastoid region, and skin of 
the temporal region, Sluder (see Slnder: Ueadacke and Eye Disorders of 
Nasal Origin, The C, V. Mosby Co., 1918) described a syndrome in which this 
ner\’e is involved due to nasal infection and sinus disease as follows : 

“Pain in the root of the nose, in and about the eye, in the upper jaw and 
teeth, extending backward under the zygoma to the ear, severest often at a 
point 5 cm. back of the mastoid, extending thence to the occiput, neck, shoulder 
blade, breast, and when severe to the arm, forearm, hand and fingers, wth 
sometimes a sense of sore throat on the same side, hlild cases are described as 
8 sense of tension in the face, and stiffness, or rheumatism, in the shoulder.” It 
is usually a constant pain with exacerbations, but may come in paroxysms like 
tic douloureux. Diagnosis can be made on the basis of the distribution of the 
pain, the constant association with sinus disease, and the fact that cocainization 
of the site of the ganglion relieves the pain. 

Geniculate Ganglion Neuralgia. — The geniculate ganglion is the ganglion 
of the sensory part of the seventh nerve. It has connections with the otic and 
Meckel’s ganglion, and its fibers supply the tympanum, a small area of skin 
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on the back of the ear and over the mastoid. Kamsey Hunt, a number of years 
ago, described herpetic eruption and neuralgia due to disease of this ganglion. 
(See Hunt; J. Nerv. and Ment. Dis. 34; 73, 1907; and Hunt: The Sensory 
Field of the Seventh Nerve, Brain 38: 418, 1915.) The herpetic form of this 
neuralgia shows eruption on the posterior field of the external ear and some- 
times on the front of the external ear and do^vn the neck. Facial palsy has 
accompanied it. Such cases should be easy to recognize, but “primary” neu- 
ralgia also occurs, with herpes; it is not always confined to the skin areas 
designated, but radiates so that large areas of the mastoid, temporal, occipital, 
and neck region are involved. The pain is very severe and is described as 
deep and boring, as if it were in the bone, so much so that mastoidectomy has 
been performed. 

Brachial and cervicobronchial neuritis is a distinct clinical entity next in 
frequency among the definite neuralgias to facial and sciatic. In my experi- 
ence it occurs in middle-aged individuals the subjects of a chronie disease, 
particularly diabetes. 

Intercostal Keuralgia, — Intercostal neuralgia may occur as such, an idio- 
pathic pain of one or more nerves induced by focal infection or diabetes, but 
the burden of proof lies on the physician to find an underlying cause — pleurisy 
in most instances, herpes zoster before the eruption, spondylitis, the lancinat- 
ing pains of tabes and diffuse proliferating leptomeningitis or arachnoiditis. 
(See p. 91.) Only when these are eliminated may the diagnosis of (“idio- 
pathic”) intercostal neuralgia be allowed. 

Spinal Cord Tumor. — Fain is the first symptom in over half of all spinal 
cord tumors. It may precede localizing signs'>by years — as many as five in a 
case of Putnam’s, six months to a year in several of my o%vn. 'When a level of 
anesthesia can be established, or paralysis, sphincter involvement or altered 
reflexes superimpose, the diagnosis is usu^y easy, but in the stage of pain 
alone the tumor is seldom suspected even by the most expert. 

The nature of the pain is neuralgic, accompanied by paresthesia, tingling, 
burning, etc., and varying in intensity as any neuralgic pain does. 

It is radicular, corresponding to the spinal cord level of a sensory segment 
or ganglion rather than to the distribution of a peripheral nerve. 

The location may be anywhere — most often unilateral of an intercostal 
distribution, next most often imitating a sciatica, but varying, of course, with 
the vagaries of the location of the tumor itself and its relation to spinal 
structures, intradural or extradural. 

Pathologically spinal cord tumors are classified as extradural and intra- 
dural and the intradural ones are subdivided into intramedullary and extra- 
medullary. The extradural tumors may arise from., any structure: dura 
(fibroma, fibrosarcoma, sarcoma), blood vessels (angioma), bone or cartilage 
(osteoma and chondroma), nerve tissue (neurofibroma), and fat (lipoma), and 
metastases. And, of course, u'e include clinically the inflammatory tumors — 
gumma and tubercle (ivhieh SeWesinger found to be the commonest oi all 
spinal tumors). The intradural extramedullary, tumors are fibroblastoma 
arising from tbe meninges and nerve root-sheaths, according to most clinics 
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the commonest of cord tumors; other extramedullary tumors are endothelio- 
mata and psammomata. The intrantedullat^* tumors are ependyniomata, glio- 
mata, and hemangioblastomata. 

About half the spinal cord tumors are metastatic; of the primary tumors, 
about three-fourths are benign. Combined statistics from several clinics show 
that 28.7 per cent are extradural, 51 per cent are extramedullary, and 20.1 per 
cent are intramedullary. 

"When the tumors have begun to produce a transverse le\el of anesthesia 
and some degree of paraplegia, it is possible to localize it largely by determin- 
ing the level of anesthesia. This reQUires great skill, patience, and experience, 
and, in fact, confirmation b}’ re-examination two or three times by different 
observers, until an agreement has been reached, is adwable. 

Laboratory procedures are of some help in confirming the diagno.sis of 
spinal cord tumor. The decision to make a lumbar puncture requires some 
judgment. Relief of pressure may precipitate a hemorrhage into the tumor 
and nearby cord. The patient should be placed so that immediately after the 
tap he can, if necessary, be placed with the head low and feet high. The most 
characteristic positive finding is a yellow color of the spinal fluid, xantho- 
chromia. The amount of protein is often so great that the fluid clots. The 
pressure is usually increased. 

The use of contrast media Is often valuable, but even more conservatism 
should he used in the decision to employ it. Dandy (J. .V. Jl, A. 117; 821, 
Sept. 6, 1941) has cautioned against its use, although safer contrast media 
have been introduced since his protest. In cases of real doubt as to the level 
of the tumor the method should, of course, be employed. 

In syphilitic meningomyelitis, or gumma of the spinal cord, pain of radicu- 
lar distribution in the cervical, interco.slal, abdominal, or sciatic region may be 
the first and presenting sign. (See King: Syphilis of the Spinal Cord, Am. J. 
Syph. 20:336, 3Iay, 1942.) 

Herpes zoster hardly presents any diagnostic problem after the eruption 
occurs, but in the early stages the "neuralgia** is nearly always puzzling. A 
fellow practitioner of mine had a herpes of the ophthalmic Branch of the fifth 
nciwe, and he told me that all he knew for about four days was that he had a 
headache that wa.s meant for a horse. It may occur without eruption, or the 
eruption may not be found, ns when it is confinctl to the car canal. It Ls said 
to occur inside the bladder. The eruption may become gangrenous or hemor- 
rhagic. Bilateral herpes zoster occurs and h not fatal, contrary to popular 
saying and belief. Generalized herpes occurs and is likely to be associated 
with leucemia or Hodgkin’s disease. The condition may .spread from the pos- 
terior roots to the anterior horns, causing paralysis. Carter and Dunlop h.ave 
reported two such cases (Brit. 31. J. 1; 234, 1941). Tatcrka and Sullivan 
(J. A. 31. A. 122: 737, July 10, 1943) have collected from the literature 42 
cases of herpes zo,ster with motor complications. The deltoid muscle was most 
often affected, then in point of numerical frequency the trunk muscles, ali- 
dominal muscles, and quadriceps In 75 per cent of eases the eruption pre- 
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ceded the paralysis, in 25 per cent it followed. Upper motor neurone herpes 
has been described by Rocchi (Riv. di neurol. 11: 369, 1938) and Bruce (Rev. 
Neurol. & Psychint. 5 : S85, 1907). 

Spondylitis pains generally of radicular distribution, but to the uninitiated 
resembling appendicitis, cholecystitis, etc. may occur as the result of nerve pres- 
sure by arthritis of the .spine (see p. 91). 

Syringomyelia. — Although in most instances S 5 T:ingom 3 ’elia is distinguished 
b}’ loss of pain sense, under certain circumstances it may begin with an onset 
of pain. The possibilities of pathologic change of syringomyelia are almost 
limitless, and when cavitation reaches the surface of the cord and there is dis- 
tention of the leptomeninges, pain results. It occurs either in the intercostal 
distribution or in the neck with stiiTness and boring pain. 

ieucctnio and Hodgkin's disease bj' infiltration into the meninges maj’ cause 
neuralgia, depending on the location of the lesion. 

Chronic meningitis of various forms is likely to present as neuralgia. 
Arachnoiditis, diffuse proliferative leptomeningitis, is a chronic or sxibacute 
low grade inflammation, cj'Stic and adhesive, the etiology of which can usually 
not be determined. Some are the result of trauma, some syphilitic, some old 
residual meningococcic meningitis, and a few gonococcic. It may be a sequel 
of typhoid fever, influenza, encephalitis, in fact, any systemic infection. The 
cystic formations are not true cysts, but walled-off collections of spinal fluid, 
caught by adhesions. Localized and generalized types can be differentiated. 
Among the local types Horrax (Arch. Surg. 9: 95, 1924) reported 33 cases 
resembling cerebellar tumor, and Demel (Arch. f. klin. Chir, 125: 661, 1932) 
reported 40 cases simulating brain tumor. 

"Pom is the most distinctive sjTnptom” (Blumstein and Baker, Ann. Int. 
Jled. 18: 809, 5laj% 1943) ; “it usually commences over one or more spinal seg- 
ments and later becomes bilateral and spreads over a wide cutaneous area." It 
is influenced by posture. The location is, of course, dependent on the location 
of the meningeal involvement. Intercostal neuralgia is probably most fre- 
quent, but the foot, the arm, the neck, or the face maj’ be the site. Sphincter 
control may be lost early or late. Motor involvement is usual with muscular 
weakness, po&siblj’ spasticity, or diminished tendon reflexes and impaired 
plantar reflexes. ^ 

Examination of the spinal fluid is not informative in most cases. Cells 
and total protein are normal in half the ease.s. Manometrie studies show 
complete or partial block. Xanthochromia occurs, but rarel}’. Contrast media 
show scattered arr-est of the medium at multiple levels in a majority of cases. 

It is obviously a great simulator of other diseases. Probably the most 
difficult differential diagnosis is from spinal cord tumor. 

Myelitis. — Infl.-)ramation of the cord, epidural abscess, compression of the 
cord from vertebral tuberculosis all cause a similar syndrome in which pain is 
a prominent feafxire. Infections may begin superficially in the .skin and fol- 
low a nerve into the spinal cord, producing an abscess with necrosis. Ayers 
and Veits (Boston Jt. & S. J. 175 : 865, 1916) describe such a case from a breast 
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abscess. Toxic degeneration of the cord from infection at a distance is de- 
Bcribed by Orr and Rows (Rcr. Neurol. 5: 345, 1907, and J. Ment. Se. 60: 284, 
1914). 

Sciatica. — liow back pain with radiation over the distribution of the sciatic 
nerve may be due to primary sciatic neuritis, focal infection, osteo-arlhritis of 
the lower spine and pelvis, herniated nucleus pulposus of an intervertebral 
disk, tumor of the cauda equina, or lilam terminalc, occult spina bifida, the 
lancinating pain of tabes, dislocation or arthritis of the sacroiliac joint, pelvic 
disease, prostatic disease, metastatic tumor and several other rare and doubtful 
anomalies which have been described. 

Irrespective of the cause, the symptoms and signs are very much the same. 
The average age of onset is thirty to sixty. The pain may be in the lower 
back, over the hip or saemm, in the back of the leg, calf, knee, or toes, or most 
frequently all along the course of the sciatic nerve. In about 3 per cent of 
cases the pain is bilateral, a strong indication of tumor. The dnration of pain 
is likely to he long, most cases lasting two months, some five years. Recur- 
rence is common. Tenderness over the course of the sciatic nerve occurs in 90 
per cent of cases. LasSguc'a sign is increase of pain when the leg is raised 
with the knee stiff; it is almost constant. The knee jerks are usually not 
affected, hut the ankle jerks are diminished or absent. Objective sensory 
changes arc conspicnously absent, except diminished sensation on the dorsum 
of the foot. 

Every case of any severity should have the benefit of an x-ray picture of 
the lower spine and pelvis, ff.any donbt exists, an examination of spinal 
fluid, especially for the Wassermann, should he made. Contrast media injec- 
tions of the spinal canal should be considered in doubtful cases, especially 
those in which herniated nucleus pulposus is suspected. The procaine test is 
applied to those patients who have a definite “trigger point.” The trigger 
point is marked, and a long spinal puncture needle is inserted through it until 
the periosteum is reached, or the patient admits the characteristic pain of the 
trigger point and radiation. Then 5 to 10 c.c. of 1 per cent procaine is in- 
jected. Temporary relief from pain on movement is acknowledged by the 
patients. 

The relative frequency of the causes of sciatica is a subject about which 
there is little agreement. The cases due to tumor, etc., occur in quite fixed 
proportions in any large clinic, but the “idiopathic” cases are the ones that 
give the trouble. Long ago it satisfied clinical judgment to call them sciatic 
neuritis. Then came e wave of investigation of sacroiliac disease and later of 
osteo-arthritis, and mose cases were ascribed to those causes. In 1934, Mixler 
and Barr (New England J. Med. 211: 210, 1934 and Ibid. 213: 385, 1935) called 
attentioiv to the frequency of a hcmiatiou of the nucleus pulposus of an inter- 
vertebral disk as a cause of sciatica. Since then the tendency has been to 
ascribe most cases to this cause. Reports, however, are verj' coy about giving 
statistics. Hyndman, Steindlcr and "Walkins (J. A. Jf. A. 121: 390, Feb. C, 
1943), after studying 117 patients with low back pain, state that, “"We do not 
believe that herniated disk is the only cause of referred sciatic pain, but it is 
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the most common cause.” Love and "Walsh (J. A. M. A. Ill: 390, 1938) state, 
“It is quite as antiquated to wake a diagnosis of ‘sciatica’ today as it is to 
make a diagnosis of ‘headache.’ *’ Both reporters avoid exact figures. 3Iy 
friend, Dr. Frank D. Dickson, an orthopedic surgeon of wide experience, says 
that 4 per cent of sciatica cases are due to herniated nucleus pulposus. 

Such discrepancies can he ascribed partly to difference of material. Drs. 
Love and Walsh work at the Mayo Clinic and the run of cases at Shangri-la 
is likely to differ from the jungle of average practice. 

Alpers, GaskiU, and Weiss (Am. J. M. Sc, 205: No. 5, May, 1943) made a 
good argument for the reality of primary sciatic neuritis as an entity. This 
is a healthy corrective doctrine although the obvious danger is that in voting 
too quickly for a "primary sciatic neuritis," serious organic causes of sciatica 
Avill be overlooked and neglected. 

Herniated nucleus pulposus occurs in 90 per cent of cases at either the 
fourth or fifth lumbar int€r\’ertebral space. It is usually the result of trauma 
which may, however, be very trivial. The annulus fibrosus is ruptured, the 
soft central cartilage is extruded and compresses the adjacent nen,'e root 
against the over-lying ligamentum fiaiuim or the borders of the intervertebral 
foramen. The symptomatology is classical for sciatica, but cases have been 
reported in which anesthesia of the perineum and loss of sphincter control 
occurred. The use of iodized oil or other contrast media in the spinal canal 
usually gives a recognizable fiUtng defect if heniiatfon is present. 

Unilateral rapture of the sixth cervical intervertebral disk produces a 
syndrome resembling coronary thrombosis, pain in the neck, shoulder, arm', 
and precordium. (See Semmes and Murphy. J. A. M. A. 121; 1209, April 10, 
1943.) 

Tumors of the cauda equina, conus and epiconus medullaris often run a 
long clinical course and are very infrequently recognized. The malignant 
forms, endothelioma and glioma, are usually encapsulated so that their growth 
is slow. Neurofibroma occurs perhaps a little more frequently than the malig- 
nant forms. The first and presenting symptom is usually sciatica and low 
back pain and the patients often drag on for months and years with this diag- 
nosis. Spiller and Frazier reported (Arch. Neurol. & Psych. 8 : 455, Nov., 
1922) that the average duration of the disease before diagnosis was made in 
their series was two and three-fifths years. A peculiarity of the pain of caudal 
tumor is that walking affords relief and the prone position aggravates it. The 
onset of the more characteristic and distinguishing triad of symptoms — sphinc- 
ter disturbance, atrophic paresis of the lower limbs, and perianal (“saddle") 
anesthesia — should inevitably suggest the diagnosis. Trophic ulcers are com- 
mon. The spinal fluid shows xanthochromia and increased pressure below the 
tumor level, but Ayers showed that these are also present very often above 
the level. 

Tumors of the filum terminale are rare. Sphincter disturbance is likely 
to precede all other symptoms. (See good discussion fay Sachs, Rose and 
Kaplan: Arch. Neurol. & Psych. 24:1133, Dec., 1930.) . 
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Meralgia paresthetica (Roth's or Bernhardt's disease) is a rare condition, 
consisting of pain, paresthesia, etc., over the front of the thigh. Occupation 
(shoemaker, clothes presser leaning against his ironing board) and pressure, 
as from too low a corset, are given as causes. A neurotic background is usu- 
ally demonstrable. (See Goldstein: Am. J. If. Se. 162: 720, Xov., 1921.) 

Neuralgia of the lateral brachial cutaneous nerve is distributed to the 
skin over the outer aspect of the arm and o\er the lower two-thirds of the 
deltoid region. It is usiially caused hy pressure from enitches or fracture of 
the neck of the humerus. 

B. Anesthesia — ^Pain, Temperature, Proprioceptive and Vibratory Senses 

Loss of the sensation of touch may be local, confined to the distribution 
of a sensory peripheral nerve, or have a segmental distribution suggesting the 
involvement of a spinal root segment or a paraancsthesia, the complement of 
a paraplegia anesthesia of the lower half of the body, indicating a spinal cord 
disease, or hemianesthesia indicating in\*olvement of one optic thalmus, or the 
bizarre distribution of hysteria. Individuals vary in their reactions to anes- 
thesia— some do not mind it, in fact, hanlly know it is there, to others it is 
as troublesome as pain. Janet relates the case of an hysterical girl who had 
an anesthesia of the entire left aide which she did not complain of nt all, but 
when her median nerve was severed and she got an organic anesthesia of the 
fingers and thenar eminence she complained bitterly. 

Anesthesia of the face is not common. Of course, it occurs after operation 
on the gasserian ganglion. But anesthesia due to spontaneous disease of the 
nerve is confined to rare cases of tabetic degeneration of the ner\e or chronic 
(usually syphilitic) meningitis. While syringomyelia usually affect.s only pain 
and temperatUTC modalities, touch may also be involved and loss of sensation 
over half the lower part of the face and the cervical region is one of the rarer 
syndromes of the disease. 

The auriculotemporal nerve may be involved in abscess wounds or in any 
disease of the parotid gland, and causes anesthesia of part of the scalp and 
face over the zygoma. As regeneration begins, a peculiar symptom makes its 
appearance — whenever the patient eats food that is bitter or sour there is sud- 
den redncs.s, warmth and appearance of beads of perspiration over the area 
supplied by the nerve. 

The peripheral nerves of the am arc seldom injured or diseased so that 
the sensory fibers alone are involved. The radial nerve is most frequently 
involved because it is likely to be injured by fractures or dislocations of the 
humerus, crutch pressure, etc., but there is so much overlapping of skin di.s- 
tributlon from other nerves that loss of sensation is rare. The median nerve, 
however, when injured is likely to show a very trouhlesomc los.s of sensation 
in the palm of the hand and the volar surface of the index, middle, and half of 
the ring finger. Ulnar injury causes loss of sensation over the outer part of the 
hand, front and back, the little and half of the ring finger. 

Tabes dorsalis sometimes in Its course almost invariably jirodiices one or 
more zones of anesthesia of radicular distribution: gjr«IIe hands about the 
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chest or abdomen, or over the outer side of the leg and foot, or inner side of 
the arm or hand. A faulty ability to locate touch accurately is an extremely 
characteristic sign of tabes. 

Leprosy, when the nerves are involved, produces muscular patches of dn- 
esthe.sia ^vhieli are dc-pigmented. The fifth nerve is mo.st frequently involved, 
but any of the peripheral nerves may be. Leprosy is selective for the sensory 
fibers. 

Perianal, or perineal anesthesia may at times be extremely important to 
determine. Ilematomyelia of the sacral segments of the cord may result from 
falls, etc., even though there be no fracture, and produce a transient para- 
plegia, and a stubborn residual perianal anesthesia which causes reflexly 
sphincter disturbances. Tumors of the cauda equina (q.v.) will do much the 
same thing. 

Spinal Cord Twnor, Hemorrhage, Transverse Myeliiis. — The zone of an- 
e.sthesia in these conditions has been discussed under the headings of Spinal 
Cord Tumor and Myelitis (p. 597 and p. 599). 

Syringomyelia, syringobulbia, or spinal gliosis consists of the production 
of cavities in the cord or bulb due to increase and proliferation of glial cells. 
In the cord the process results usually in an increase in size of the central 
canal; in the bulb around the place of the fourth ventricle. The cavity en- 
croaches on various structures, producing symptoms depending on the struc- 
tures involved. Usually due to the anatomic placement of the spinal pain and 
temperature tracts there is loss of pain and temperature sense with preserva- 
tion of tactile sense, but the nature of (he process leads to quite a variety of 
symptoms, motor and trophic as well as sensory. Depending on the location 
and distribution of the gliosis, it is possible to describe a relatively few syn- 
dromes characteristic of syringomyelia. 

The disease is apparently much more common on the continent of Europe 
than in England or North America. Schlcsingcr, in Germany, stated that it 
was the commonest of spinal diseases, but at (he National Hospital, Queen’s 
Square, London, the admissions of syringomyelia were 1.6 per cent of all 
admissions, many spinal diseases, such as multiple sclerosis, spinal cord tumor, 
tabes, etc., exceeding it. For the United States I find no statistics. It is al- 
most certainly an hereditary familial disease. It has been produced experi- 
mentally in inbred rabbits. It is often accompanied by bodily deformities, 
such as polydactylism or spina bifida, or a condition known as status dys- 
raphicus. The age of onset is young, on the average fifteen to tAventy-five 
years, and males greatly predominate. 

The usual history Avhich directs the patient’s attention to the fact that 
there is .something the matter Avith him is that he burns himself and is un- 
aware that he has come in contact with a flame or hot object. But, depending 
on the extent and location of the gliosis any sensory or motor symptom con- 
trolled by the cord or bulb may be involved. They can be conveniently 
grouped in syndromes. 

Bulhar Syndrome. — Sjunpioms may be acute in onset, but are usually grad- 
ual. Swallowing or phonation is affected. Impaired equilibrium is often noted. 
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Persistent hiccap, trigeminal neuralgia, rotary mystagmiis, syndrome of Avellis 
(see p. 557), and abolishment of taste are rare. 

Cervical syndrome may be bilateral or predominantly unilateral. Disso- 
ciated anesthesia is the commonest sign — pain and temperature lost, tactile 
sense preserved, but tactile anesthesia may also be present. Neck, arm, and 
shoulder are involved. Amyotrophy is common, resembling amyotrophic lateral 
sclerosis of hand and arm. Limb may be partly atrophic, partly spastic. 
Trophic changes include ulcers of fingers (Morvan's disease) and hypertrophy 
of bones of hand and arm, requiring difTerential diagnosis from acromegaly. 
The succulent hand is due to vasomotor changes. 

Lumbosacral syndrome is dissociated anesthesia of leg and foot, nith 
atrophic weakness of the limbs, loss of deep reflexes, sometimes defect of 
sphincter control, or spasticity with positive Babinski, club foot and trophic 
ulcers, painless felons, sometimes even Charcot joints. 

Multiple Sclerosis. — Sonsorj* symptoms are not common in multiple scle- 
rosis, but, of course, may occur, depending on the location of the development 
of a spot of sclerosis. Both cutaneous and deep sensibility may be impaired, 
usually with the accompaniment of astereognosis. 

ITemianesihesia. The Thalamic Syndrome . — Dejerine and Boussy (Rev. 
ncurol. 14:521, 190C) described the thalamic simdrome ns follows: “When there 
is a lesion of the thalamus, the patient shows a transitory and rapidly retro- 
gressive motor hemiplegia, without clonus or Babinski sign. This hemiplegia 
is accompanied by disturbances of sensibility, both subjective and objective ; 
subjectively these consist of pains on the paralyzed side, which are Ih’cly and 
tenacious, not yielding to any treatment, and constituting by tbcmselves a real 
impotence (painful hemiplegia). Objectively they consist of a hj'pO'Csthesia 
for sensations of touch, pain, and temperature*, sometimes of hyperesthesia 
with dys-estbesia, paresthesia and topo-esthesia, finally of persistent disturb- 
ances of deep sensation, of loss of muscle sense, of astereogno.sis and of bemi- 
ataxia. Often also choreo-atbetoid movements appear. ITemianopsia may be 
met with in cases in which the lesion in%'olves the po.stcrior and inferior part 
of the thalamms.” 

The thalamus is the great relaying station for all semsory fibers to the 
cortex. All ascending impul.ses which continue to the cortex synapse at the 
thalamus.' This explains why dvseast of thalamus results in a htmi-ants- 
thesia, and obliteration or partial obliteration of pain, temperature, and deep 
sensibility. The thalamus lies next to the internal capsule and striate bodies, 
and hemorrhage or tumor in the thalamiLS would cause swelling which would 
account for the hemiparesis and the aflictoid movements. Both of these, how- 
ever, are likely, to be transient. The active sensation of pain dowm one .side 
of the body is likely to appear last in the clinical course of the thalamic 8)-n- 
dromc. It may not be pain, but a 'disagreeable feeling which the patient can- 
not describe. 

It is sometimes described as boring, or tearing. One of Percivnl Bailey’s 
patients refused to allow the nurse to wash the affected side of hi.s body or 
the barber to shave one side of his face. 
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Thrombosis of the posterior cerebral artery produces the most character- 
istic examples of this syndrome. (Poix and Masson: Le syndrome de I’artere 
cer^farale post^rieure, La Presse m€d. 1 : 361, 1923.) Tumors are rare, gumma 
and tubercle possible. 

Cortical Anesthesia. — ^The zones of the cerebral cortex from which dis- 
turbances of sensation may originate are the posterior central gyrus, the supe- 
rior parietal lobe, and the supramarginal gyrus, at least in part. Tumors of 
the parietal lobe produce a heaiOateral change in sensation, not so much tactile 
sensation as sense of position or movements of the limbs — the proprioceptive 
senses. Astereognosis is also present. Tactile sensation is indeed diminished, 
but it requires time and patience to demonstrate it, as it may not be evident 
at all on a hasty examination with a wisp of cotton. Aphasia of some sort and 
often Jacksonian convulsions are also usually present in parietal lesions. (See 
Head: Sensation and the Cerebral Cortex, Brain 41 : 57, 1918, and Head and 
Holmes; Sensory Disturbances From Cerebral Lesions, Brain 34; 102, 1911.) 

Occlusion of the basilar artery usually produces death too promptly for 
any sjTnptoms to be recorded. In the few patients who survive, a quadriplegla 
and total loss of sensibniiy are found. 

Occlusion of the posterior inferior cerebellar artery produces violent ver- 
tigo, pain of the upper part of the face, difficulty in swallowing, and paralysis 
of the soft palate. The residuary sensory symptoms are peculiar: apprecia- 
tion of pain and temperature with loss of tactile scTuation and limb position 
on the opposite side of the body, and analgesia and thermo-anesthesia on the 
same side of the face as the lesion. 

Hysterical Anesthesia. — Charcot said that anesthesia ^Yas the primary 
stigma of hysteria. 

I find of late a curious reluctance on the part of neurologists to come out 
and call the name hysteria. For instance, in a book of S. H. Kralnes, The 
Therapy of the Neuroses and Psychoses, published in 1943, hysteria receives no 
separate mention or definition. The same is true of Dr. Julius Gunker’s Neu- 
rology, 1943 edition. The modern psychotherapist, intent on the personality 
problems of the neuroses, discusses them on the basis of etiology and lets them 
rim together into a fluid whole. In the ease of hysteria, at least, this seems 
to me retrogression rather than progress. Hysteria is a distinct cimicai entity, 
quite as distinct as dementia precox or paranoia, it should be recognized and 
separated by the clinician because it has a special prognosis, a special psy- 
chology, and, I am not sure but that it has a special etiology. I would dare 
to paraphrase Osier's famous dictum and say that when a student knows 
hysteria and syphilis thoroughly all things clinical ivill be added unto him. 

The most helpful conception of hysteria for the clinician seems to me to 
be that of Pierre Janet, whose Major Symptoms of Hysteria I read when a 
student, as long ago as 1907, and which I have recommended to successive 
generations of medical students. Janet said that hysteria is an amnesia — a 
forgetfulness. One person with hysteria will have a dissociated personality — 
A forgets B, and B forgets A. Another forgets how to see — hysterical blind- 
ness. Another forgets the movements of the arm — hysterica! paralysis. An- 
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other loses all sense of pioportioii, puls on a (lyniesfic scene — and her mothei 
says, “Von have forgotten yourself.” 

In the case of the anesthesia, Janet made an acute observation. The hys- 
terical anesthesia, say of a hand, stops at the wrist; now we hnou the nerve 
supply to the hand makes such a thing impossible; but the hysterical person 
has “forgotten” the mental conception of a hand, therefore the feeling stops 
at the wrist. 

Janet dressed this up by caUmg it “a retraction of the field of conscious- 
ness,” but I think amnes-ia or forgetfulness is a more vivid term. It has not 
made the slightest difference to me through the years whether this conception 
can be proved. All 1 claim for it is what I said above, that it is the most useful 
clinical conception of hysteria I know. 

A favorite definition of hysteria is that it consists of increased suggesti- 
bility, or is “an iirational answer to a conflict.” Those definitions would be 
true of any neurosis, and would apply to any neurotic person; in fact, to a 
great many quite nonnal persons. If increased suggestibility applied only to 
those with hysteria, the adxertislng l>u.siness would be in the same category 
ns the dancing teacher m ho speeinlizeil in the polka. 

^Vith this definition in mind It Is possible to select patients with hysteria 
from the rest of the group of neuroses. Pain, for instance, so often given in 
textbooks ns one of the stigmata, is not a symptom of hysteria, irrespective of 
the elavns Jiystoricus, etc. Janet docs not mention pain in any of his writ- 
ings on hiTiteria. Pain is the opposite of an amnc.sin If it occurs in a person 
with hysteria, It is a conipUeation of another neurosis. Put anestlie.sia, paral- 
ysis, amblyopia, aphonia, soimiarnlmlism. fugne-s, dissociated pcjsonality, con- 
tractures. eouYulsive attacks, rhythmic purpose movemeuts (like the salute of 
Charcot’s patient who every so often sat up in bed and honed her forehead 
to her knees)— nil these fit Into our conception perfectly. 

Hysteria is n iclntlvely rare disease. Compared, certainly to the other 
neuroses, which form the bulk of a general fiifernist’h practice, I do not feel 
that the other neuroses are capable of sueb strict definition. Neurasthenia, for 
instance, scents to me now a meaningless term. They cna profitably be lumped 
together on the ba.si.s of a common etiology — a neurotic personality, the wjll 
to be sick, the irrational resolution of a conflict, the Oedipus complex — what- 
ever nvW. 7 h J >iohW Atjrft' mjr beJJef thai b.vvterJs iv More oS 

a psyohosia than a neurosis. 

in. COORDINATED FUNCTIONS 
A. Speech 

Aphasia. Proca located the motor renter for apccch in the third left fron- 

tal convolution, Wernicke located the sensorj- center in the .superior temporal 
gyrus. Tlie center for rending is in the angular gjTus, for uTiting In the 
precentral gyrus. Destruction of Broca’h center alone results in inability to 
fonn articulate speech— the muscles of phoiiation are all right, hut the .subject 
suffers an infollectunl difiiciilty in forming sentences. i>crliaps a memory 
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defect. He can understand words spokeur to him. "With the desti'iiction of 
Wernicke’s center, which lies in the auditory region, he cannot understand 
what is said to him. 

This rigid theoretical charting was challenged by ilarie who considered 
that all aphasia is an intellectual defect and not strictly localized in the cere- 
bral cortex. It is not possible here to go into the theoretical conceptions of 
the condition; they have been ably stated by Head, 'and the student who de- 
sires further enlightenment is referred to those writings (Head: Aplia.s5a and 
Kindred Disorders of Speech, The Macmillan Co., 1926). 

I can explain certain cases of aphasia I have seen no other way than by 
tbe original conceptions of Broea and Wernicke. A right-sided hemiplegia, 
which would moan the lesion is in the left cerebrum, is accompanied by pure 
motor aphasia, accompanied by graphia and alexia. But they have no sensory 
auditor}' aphasia. One such patient, a physician with a fluent command of 
language, a distinguished author and omnivoroiw reader, could not, after hi.s 
stroke, formulate a single sentence either in speech or writing, or understand 
a printed page. He understood everything (hat was said to him and Indicated 
such understanding by nodding or shaking his head. He was perfectly capable 
of playing solitaire, which was tragically his sole occupation for fifteen years 
before his death. He attended surgical operations in the amphitheater of the 
hospital where he stayed, voluntarily assumed a visitor’s gown and never 
attempted to break the routine of asepsis, and indicated his understanding 
of the nature and purpose of the operation. In other words, he had no sen- 
sory aphasia and no intellectual defect. 

Cerebral tumors on the left side near the frontal convulsion result in a 
similar speech defect, although there are many forms of partial aphasia asso- 
ciated with cerebral tumors. Head has called attention to a slowing up of 
speech in such eases, which he thinks is a precunsor of complete aphasia. 

Localization of a lesion in the left cerebral speech center results in aphasia 
in right-handed persons. There is considerable evidence to show that in left- 
handed persons Broca’s center is in the right cerebrum, and I have seen one 
left-handed person who had a left-sided hemiplegia with motor aphasia. 1 
have never been able to find the aceount of a similar case in the literature. 

(Sensory aphasia, ^voni deafness, resiiKs from fumor in fhe pariefofemporal 
lobe. A frequent aceompanj-iiig or preceding symptom is astereogiiosis. Pos- 
sibly also Jacksonian fits, or subjective sensory phenomena. 

Scanmnff speech is one of the Charcot triad of multiple sclerosis, btit is more 
often conspicuous for its absence than for its presence. 

• Slurrinff speech, running together of consonants, is a fairly specific sign of 
early (and late) general paresis. 

B. Equilibrium 

Disorders of equilibrium include not only vertigo, but inability to stand 
or walk purposefully and inability (o make many purposeful movements — for' 
instance, button and unbutton the dothes, pick up an object on the floor or 
on the table before which the patient is seated. 
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Acute alcoholic intoxication is a good enough example of disturbance of 
equilibrium to illustrate at least that perfect equilibrium is a coordinated 
function. The drunken person’s vision is disturbed; he sees double or triple; 
his organs of equilibrium, the semicircular canals, are not functioning (give 
him an amateur Bdrdny test by spinning him around and when you let go of 
him he is lost in an impenetrable forest) ; his muscles have lost coordination 
and he fumbles at his buttons, he cannot grasp even a glass without bracing 
his body and arms ; he pulls a coin out of his pocket and drops it on the floor. 
Yet his motor reflexes and tactile responses are likely to be quite normal; he 
has no paralysis of the muscles, and if you can get him to respond at all he 
can determine the position of his fingers, toes, feet, hands, legs, etc. 

Scattered as the functions are which enter into equilibrium, they can, how- 
ever, be fairly well localized, because in the cerebellum we have the great 
coordinating organ of labyrinth, ocular and muscular functions. The acute 
alcoholic subject has poisoned his higher nervous cells quite diffusely, but it 
would be a safe theory, although we have no evidence, that in the stage of 
ataxia his cerebellar cells are more profoundly affected than any others. 

Turning from the pathologic condition of the drunken person, let us con- 
sider the marvels even the humblest of us perform daily and hourly in the 
field of equilibrium. I am playing golf and I am, at the moment I am describ- 
ing, about to bit a goll bail with the end of a club. The golf ball, in the first 
place, is quite a small object, a sphere only a little over an inch in diameter. 
The face of the club is also quite small. My feet arc about two or three feet 
from the ball. I am in no physical contact with it whatever. The face of 
the club is far from my body, controlled only by my hands. Yet I must bring, 
not only the face, but the center of the face of the club, not only into contact 
with the ball, but with a spot geometrically opposilo the exact center of the 
ball. I do not claim that I always do this; but 1 do it perhaps two times out 
of three, and that I do it at all, seems to me sort of automatically marvelous. 
It is a triumph of my cerebellum. I am able to hold my body in a certain 
poise — my stance included maintaining a tonus of my muscles, a correct sense 
of what my joints are doing, and of course, my semicircular canals are work- 
ing like fury all through my mving. My vision is also involved ; I have to keep 
my eye on the ball, or at least so I am told on the highest authority, and all of 
these sensations and volitions are coordinated in the cercbellnm, both by cen- 
tripetal paths and the centrifugal paths of synergic control of the muscles. 

Temporary acute vertigo is n sensation which few people have gone with- 
out experiencing. Intoxications, acute infections, or simply sudden changes 
in posture or vigorous exertion which involves whirling, as in dancing, over- 
heating of the body as from a prolonged hot bath, or sunbathing — many such 
causes mil bring it on. The elderly with their less responsive cerebral arterial 
system are particularly subject to spells of dizziness. Continuous recurrent 
or chronic vertigo occurs in Miniirc’s disease, cerebral arteriosclerosis, cere- 
bellar disease, or increased intracranial pressure. 

Vertigo, per sc, can be found without complete disturbance of equilibrium. 
It is really a function of the labyrinth not necessarily implying any disturb- 
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ance of the cerehellum. Stewart and Holmes (Brain, 1904) tried to differen- 
tiate vertigo into the two forms — in one of which external objects pass in 
rotation, and the other in which the patient’s body seems to be spinning. The 
first form they thought was due to cerebellar disease; the second had no local- 
izing value, but experience does not bear -out this differential test. ^Vilson 
and Pike (Arch. Int. Sled. 15: 31, 1915) made a sounder distinction: “Laby- 
rinthine lesions differ from cerebellar: (1) in the existence of Romberg’s sign 
in labyrinthine lesions; (2) variations in the attitude of the head influence, 
the lack of equilibrium of the body in labyrinthine and not in cerebellar 
lesions; (3) an affection of the labyrinth does not definitely involve those move- 
ments of isolated parts which result in dysmetria ; (4) in labyrinthine disease 
movements of rotation or disorientation are not so readily perceived.” 

il/entcre’s st/ndrome is the only common severe form of vertigo. It is prob- 
ably strictly labyrinthine, or at least eighth nerve, in origin. The attacks are 
recurrent, come on suddenly with such severe vertigo as often to throw the 
patient to the floor. In true attacks the patient always seeks his bed, prefers 
to be in the dark and even hangs on to the bed, so severe is the sense of dizzi- 
ness. Vomiting and nystagmus occur during the attack. Tinnitus accom- 
panies, precedes, and follows the attack, and may he the inaugural symptom 
of the disease. Progressive deafness is the rule. Between attacks the only 
residual sign may be Romberg’s. 

The etiology is obscure. The age incidence, always above fifty years, 75 
per cent above sixty, is significant of vascular change in the labyrinth. Dandy 
argues that the lesion must lie in the eighth nen'e rather than in the labyrinth, 
on the basis that the progressive deafness always follows the onset of the 
vertiginous attacks, so both cochlea and semicircular canals are involved. 
Section of the eighth nerve invariably brings relief. He compares it to tic 
douloureux of the fifth nerve. Purstenberg, Lashmet, and Lathrop (Ann. Otol. 
Rhin. and Laryng. 43; 1035, 1934) found a change in the electrolytic balance, 
but the salt-free diet they recommended is of little practical therapeutic benefit. 

Syphilis may affect the eighth nerve. Stokes lists vertigo from this cause 
as one of the early signs of neurosyphilis. 

Cerebellopontine angle tumor is the commonest intracranial tumor. Its 
exact site of origin is probably always the eighth nerve. When the tumors 
become large, the relationship may be impossible to determine, but when seen 
early while they are small they always arise from the nerve. Histologically 
they are neurinomata. They grow slowly and are not essentially malignant. 
Sooner or later they nearly always involve the sixth nerve, and often the 
seventh and ninth. The symptoms of onset are nearly always tinnitus and 
deafness, which may precede by several years the strictly cerebellar signs. 
Paralysis of the external rectus is almost invariable, and involvement of the 
glossopharyngeal causes paralysis of the tongue and swallowing difficulty. 
Involvement of the fifth nerve causes hyperesthesia and anesthesia of the 
cornea, and occasionally symptoms resembling tic doulonreux. Spasms and 
twitching of the face indicate involvement of the seventh nerve. The strictly 
cerebellar signs are likely to be the last to appear. The patient drops things 
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from the han<I fve<nie5\tly ami rcRwlarly, although iuvolvement of the upper 
extremity is not as frequent as involvement of the lower. The gait becomes 
unsteady and reeling, and there is a tendency to fall toward the side of the 
tumor. Vertigo may be verj- troublesome or in some cases absent. There is 
stiffness in the muscles of the neck and a tendency to hold the head tilted 
toward the side of the lesion. Finally there is headache, dimness of vision, 
and vomiting. The cerebellar signs (past pointing, a.synergia in buttoning, 
unbottouiug and adindochoeinesia, or dysdiadocliocinesia) can usually be dem- 
onstrated by the limb on the side of the lesion, Ilemiparesis with exaggeration 
of the reflexes on the opposite side from the lesion, in later stages of the dis- 
ease due to pressure on the bulb. 

The Tlarany te.sts are quite valuable m the early stages of growth. In 
irrigating the car on the side of the Ie.sinn, no reaction i.s obtained from either 
tlie vertical or horizontal canals, while upon irrigating the opposite car the 
horizontal canal rcact.s, but the vertical canals do not. It is possible to have 
a bilateral acoustic tumor, and it may occur in combination with generalized 
neurofibromatosis. 

Glioma of the pons may imitaic a cetelHillopontine tumor, but the diffev- 
cntinl points are that the gliomas tend to occur in children and the signs arc 
more frequently bilateral. 

Tumors of the cerebellum Itself arc not so hkcly to involve the cranial 
nerves, and cerebellar ataxia and s'ertigo are likely to appeal' first. Headache, 
choked disk, and vomiting (signs of intracranial hypertension) come on soon 
after the first symptoms. 

I’rimary palcocerebellar atrophy is a rare herwlitary dheosc, which comes 
on in the fihh decade. The patient oot«plain.s alwny.s and first of difficulty in 
walking, but when analyze*!, tins turns out to be a difileulfy of equilibrium. 
He can stand only by keeping his legs wide apart and he weaves backward 
and forward. lie walks with a spraddling gait, with many little hesitations 
and side excursions, and a tendency to fall backwards. (See Marie, Foix and 
Alnjotianine: Rev. ncurol. 38: 840 and 1082, 1922.) 

IV. MENTAL STATES DUE TO ORGANIC DISEASE 

It is wot wsy purpose t« describe the psychoses iu this volume. Uut devi- 
ations from a normal mental state may he due to organic disease, and these 
I must mention briefly, 

A. Disorientatioo, Confusion, Character Change, Dementia 

Brain Tumor. — Four phsecs in the brain are not uncommonly the site of 
turnons, and when they arc destroyed or diseased by tumor, injurj-, or (rarely) 
abscess, a clinical picture of inerit.nI disorienfatioii results. They arc the fron- 
tal lobe, the hypotbnlamus, the corpus callosum, and the left supramarginal 
gyrus in the parietal lobe. This statement refers to specific and localizing 
symptoms, not to general global mental deleriomlion tliat results from intra- 
cranial pressure irrespective of the location of the tumor. When intracranial 
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pressure becomes high, the patient always becomes dazed, apathetic, and con- 
fused. All the mental functions are slowed. He rubs his head, yawns, and 
rubs his nose, and pays no attention to his surroundings unless strongly stimu- 
lated. This may go over into coma. But such a state has no localizing value. 
Tumons arising at the sites mentioned, however, produce the mental symptoms 
first, and they arc likely to be the presenting symptoms the patient’s family 
relate. 

The onset of .symptoms of a tumor in the frontal lobe is often insidious, 
made apparent more so in that the first symptoms themselves are vague. For- 
getfulness is likely to be one of the first, A man is unable to retain a grasp 
of the details of the transaetion-s of his business. A woman will forget to do 
her household duties or her marketing. Soinctime.s this worries them, more 
often they are indifferent and become more so. They grow taciturn and soli- 
tary. They show lack of judgment. Bisorientation as to place is definite and 
questions to bring this out should be made a matter of record. Injuries of the 
frontal lobe, among the commonest of cranial wav injuries, bring thi.s out espe- 
cially; in the injuries, according to Dr. Percival Bailey, the disorientation as 
to place is more profound than in any frontal lobe tumor. This state is often 
replaced by one of silly euphoria. Social lapses, .such ns appearing in public 
improperly dressed, exhibitionism, etc., are regarded by the patient as very 
cute. lie uses wisecracks in answer to questions. Dr. Percival Bailey, in his 
excellent work, TntracrmiaJ Tumors, gives a typical eoju-crsation between such 
a patient and his doctor: 

“How do you feel this momingt” 

“With my fingers.” 

“I mean, do you feel well enough to go homef’' 

“Don’t you think I would look bettor in the ash can?” 

“Will your wife not be glad to see you?” 

“Oh! we have been married a long time; her ardor has cooled off.” 

“Why did yo\i come to the hospital?” 

“That’s why. 'To get my battcrj' charged.” 

A characteristic physical sign of frontal lobe tumor is reflex grasping and 
groping. The patient seizes on an external object and hangs on. Nurses often 
have difficulty caring for these patients because they hold the bedclothes:, and 
in feeding hold the food or spoon so tightly they cannot get it to the mouth. 
Then they indulge in spells of pointing, movements of the hands and fingers, 
groping, etc. (See Freeman and Crosby: J.A. M. A. 93: No. 1, July 6, 1929.) 

Note that there is no aphasia — ^motor or sensory. The mental symptoms 
of tumor of the left supramarginal gyrus are directly dependent upon apha.sia 
and agraphia. The patient cannot formulate a sentence or write one, although 
he can repeat words or copy them in w'riting. He speaks of himself in the 
second person {agrammatism), repeats the same word (perseveration), and 
misuse.s words (paraphasia). lie has difficulty in manipulating common ob- 
jects (apraxia). It is not unnatural that on this basis hi.s whole mental statni 
deteriorates. It is quite different from the sudden motor aphasia of hemi- 
plegia, in which the mind, so far as we can judge, remains quite clear. 



612 


5t£TnODS OP DIAGNOSIS 


The corpus callosum is the association pathway between the two cerebral 
hemispheres. Glioblastoma selects the corpus callosum quite definitely, al- 
though rarely as a site of growth. The symptoms are mental, as would be 
expected. Progressive dementia, apathy, drowsiness, and loss of memory are 
the symptoms usually most pronounced. 

Tumors of the hypothalamus are characterized by the symptoms of ex- 
treme somnolence. Inversion of the sleep rhythm is a form of somnolence 
perversion often seen in these cases. Since growth or irritation in the region 
of the third ventricle is particularly likely to produce fever, these cases are 
often mistaken for encephalitis. Polyuria (diabetes insipidus) is a regular 
accompanying symptom. (See Fulton and Bailey: J. Ncur, & Jfent. Dis. 69: 
145, 1929.) 

Cerebral Arteriosclerosis.— In a aeries of cases of cerebral arteriosclerosis 
the commonest symptom was vertigo. Next commonest were mental symptoms. 
Headache and difficulty in walking were next. The mental symptoms can fall 
into nearly any pattern— disorientation, confiwlon, character change, halluci- 
nations, etc. One patient constantly got lost in his oAvn house and thought the 
roar of the near-by elevated was cannonading. Commonest is dementia of 
gradually deepening severity, senile dementia. Forgetfulness is a frequent 
initial symptom. Depression and melancholia are familiar attitudes of old age. 
Lack of judgment and excitable impulses are only too well known to expec- 
tant heirs who have to contemplate the marriage of some octogenarian or 
watch him sell his property at sacrifice prices for no good reason. It must be 
remembered, moreover, that cerebral arteriosclerosis may produce symptoms 
at a fairly young age period. 

General Paresis. General Paralysis o! the Insane. Late Syphilis of the 
Cerebral Cortex. — This is still a frequent clinical entity although like all late 
syphilis it is gradually disappearing. Mental symptoms predominate through- 
out its course, although they change in any individual in the course of progress 
of the disease. The form.s of psychoses are expansive, agitated, depressed, and 
demented. The onset may be gradual, srith clouding of consciousness, forget- 
fulness, and poor judgment, or somewhat e-xplosive, although careful inquiry 
from the family about the explosive type will usually reveal a period of grad- 
ual character change, the significance of which is lost. Gradual dementia is 
the commonest course. The agitated paretic has delusions of grandeur and 
spells of poor judgment, embarking on business enterprises of an impossible 
kind. All their enterprises are not necessarily failures, however; one of my 
patients made about a million dollars during six sveeks in oil well transactions. 
The excited or agitated paretic is dangerous, often homicidal, alwaj-s combative. 

The signs of paresis are slurring speech, tremor, illegible writing, and diffi- 
culty in gait. About 30 per cent of nil paretics have tabetic cord changes with 
Argyll Itoberlson pupil, positive Komberg, ataxic gait, etc. The pupils of most 
paretics show change, irregularity or dilation, with extremely active re.sponse 
to light. 
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B. Stupor, Somnoleuce 

Abnormal sleepiness or stupor •whicli differs from coma in that the patient 
can be aroused to some extent, occurs in many infections and toxic states, 
particularly in encephalitis, meningitis, and trypanosomiasis ,• also in disease 
of the hypothalamus, as mentioned above (p. 612), brain abscess, subdural 
hematoma, subarachnoid hemorrhage, and pachymeningitis hemorrhagica in- 
terna. Among the toxic states which the hospital attendant should remember 
nowadays is overdosage with the all too popular barbiturate hypnotics. 

Epidemic encephalitis is a disease with which the modern clinician has 
been familiar only since 1916. Whether it had ever been described before, or 
whether it had ever existed before then is debatable, but certainly the state- 
ment is correct that it was not familiar to clinicians previously. The epidemic 
started in Austria in 1915, or at least was first recognized and described there 
by Econoino, and rapidly spread all over the world. In 1920 it was estimated 
that there were 10,000 eases, and in 1924, the year of the Japanese epidemic, 
there were 17,000. The first eases recognized in the United States were de- 
scribed in 1918. It continued in pandemic form in this country until about 
1925. In 1933, and again in 1937, a widespread and severe epidemic occurred 
in and around St. Jjouis. The various epidemics show individual variations 
in symptoms; thus, the first cases were the somnolent form, “sleeping sick- 
ness." Later, bulbar and still later hyperkinetic syndromes predominated. 
The St. Louis type imitated meningitis— fever, nausea, vomiting, positive Kemig 
sign, lethargy. 

The lethargic stuporous, somnolent forms come on usnally tvith great sud- 
denness and without distinct prodromes. The sleep may range from deep and 
continuous to light and intermittent. It may last for days or weeks, or even 
at intervals for years. Fever of some degree is present at least in the early 
stages. In this form cranial nerve involvement is common, especially of the 
oculomotor nerves with ptosis, diplopia, strabismus, nystagmus and oculogyric 
crises. Leucoeytosis is generally absent. The spinal fluid does not show very 
marked changes — cell counts of 10, 20, rarely up to 200, sugar increased, globulin 
little, if at all, increased, colloidal gold curve of syphilitic type. 

Abortive cases of all clinical types ^yith minimal manifestations are com- 
mon, especially in the midst of an epidemic. 

Other forms are those with predominantly psychic, labyrinthal, atoxic bul- 
bar, meningeal, spinal (resembling poliomyelitis) neuritic, hyperkinetic or myo- 
clonic manifestations. Cases resembling myasthenia gravis and multiple scler- 
osis have been described. 

Postencephalitic Parkinsonism has already been described (p. 5S5). 

Narcolepsy has been observed as a sequel and sometimes a late sequel of 
the cases of encephalitis of the 1925 epidemic. 

Encephalitis, pathologically resembling epidemic encephalitis, is a possible 
sequel of a number of infections, most of them classified as virus diseases— 
measles, chicken pox, smallpox, vaccinia, German measles, mumps, scarlet fever, 
typhoid and typhus fever. 
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Meningitis of any form will usually begin \vith a stuporous state. It is 
what calls attention to the patient and convinces relatives or companion.s that 
he is sici?. Coma may supervene. In the midst of an epidemic of cerebro- 
spinal meningocoecic meningitis sneh states demand immediate investigation; 
the eruption often does not appear for several days afterwards. 

Brain Abscess. — The common causes of brain abscess are (1) extension of 
mastoid suppuration, (2) metastatic from lung infection (lung abscess, empy- 
ema, bronchiectasis, etc.), and (3) ns part of a general pyemia. 

The recognition of the eshstence of an etiologic factor is probably the 
most important clement in diagnosis because the symptoms of onset are notori- 
ously vagne and insidious. Ninety per cent of cases arc due to .suppurative 
ear or mastoid disea.se. Most eases occur before the age of thirty. The close 
relationship betucen pulmonary anppnration ami brain nbsce.ss is not readily 
explained, but is vciy definite, none the less. 

The location of brain abseess following car or mastoid suppuration is in 
the temporal lobe in 66 per cent of cases, in the ccrchelliini in 32 per cent, and 
multiple or scattering in the re.sl. Absews from pulmonary suppuration lights 
in the eenltum acmiovale of the brain roost often, in the cerebellum next roost 
often. 

In a patient with the proper etiology the on.sct of cither a gradual or sud- 
dci\ dimmit^B of intellect should be enough to make one anspecl brain abscess. 
The patient may he drow.sy, lhtlcs.s and inattentive for days before the on.sct 
of deep stupor and coma. Very oeeasionally fils of lraRcil)ility and e.seitemont 
may interrupt the dimming mind. 

Ijocalizing’signs are not nhvay.s reliable, but if piescnl they arc about the 
same as the localizing signs of brain tumor. Signs of intracranial tension may 
or may not he reached. Papilledema Is far le.ss common than in brain tumor; 
statistics from different clinics show considerable variation ns to its incidence — 
from 66 to 30 per cent. 

Chronic, Nonsuppurative or Hemorrhagic Meningitis. — There are maii> 
forms of sub.scute or chronic change in the meninge.s, not at all irifrcquentlj 
found at autopsy and seldom nccuralcly diagnosed or even .suspected during 
life. They go under the names of pachymeningitis hemorrhagica, snhdural 
hematoma, arachnoiditis, .snd a half doren others. Hemorrhage is a common 
finding. The etiology i.s very difllcult to explain. Trauma is brought out in 
the history sometimes, hut not severe trauma, not severe enough to cause skull 
fracture. Aleoholism is mentioned, as well ns syphilis, although either typical 
.syphilitic meningitis or the sequelae of suppnrnlivc meningitis is excluded by 
definition from this group. 

Pachymeningitis hemorrhagica interna is n common finding at autopsy, 
especially in institutions for mental cases, age<l. and alcoholics. It is definitely 
not traumatic. It has lieeTi quite generally considered of pathologic rather 
than clinical interest, but many cases can be found among persons who arc 
not in.stitntionnlized, not alcoholic, and in young or middle life. 

The key to the diagnosis is as follow.s: a person somewhat suddenly be- 
comes ill with headache and vomiting and lapses into stnpor or coma, and a 
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hhodif spinal fluid is found. (See Darni: Pachymeningitis hemorrhagica in- 
terna, Am. J. il. Se. 163 : 819, June, 1922.) 

Subdural hematoma may be the same condition although it is described 
as such by name. There is, however, frequently a historj' of trauma, although 
it may be trivial. (Sec Leahy: Subdural Hemorrhages, J, A.M.A, 103; 897, 
Sept. 22, 1934, and JIunro: New England J. Med. 227: No. 3, July 16, 1942.) 

Spontaneous arachnoid hemorrhage not caused by trauma is evidently of 
the same general nature. Some rases may be due to purpura. The sjvnptom.s 
are headache (75 per cent of all cases), unconsciousness (58 per cent), drowsi- 
ness and sleepiness (25 per cent), pain and stillness of the neck (25 per cent), 
vomiting (17 per cent). The deep reflexes are h 3 T>eraetive. Choked discs 
occurred in 33 per cent of cases, positive Kernig in 17 per cent, temperature 
above 100“ F. in 42 per cent. Bloody spinal fluid is the rule. (Dowling: Am. 
J. M. Se. 175 : 469, April, 1933.) 

Arachnoiditis is somewhat different in that the pathologj' consists of small 
collections of cystic structures held by adhesions in the arachnoid spaces. It 
also tiiost frequently is located in the spinal meninges and produces sj'mptonis 
of radicular or rootlet pain in most inslances. (See Blumsteiu and Baker: 
Ann. Int. Jled. 18: No. 5, May, 1943.) 

0. Coma 

The causes of coma are adequately discussed on p. 145. 

D. Delirium 

The causes of delirium arc adequately discussed on p. 153. 



Part 4 

LABORATORY AND SPECIAL PROCEDURES 

Chapter 16 

EXAMINATION OF THE URINE 

On a shelf over the bed of each patient in Guy’s Hospital, in the days 
when I visited their wards, stood a conical glass with a specimen of the in- 
cumbent's urine. The physician could not miss it, and had to obsen*e at least 
its gross clinical properties. That is clinical medicine.* 

The clinicians of my early years of practice certainly knew and used many 
a tricky method of examination of the urine. That was about all their clinical 
laboratory examination consisted of. The importance of the urine examination 
has shrunk and shrunk, until there is a possibility that the clinician of today 
will not ask for it at all. 'Which would be loo bad. Every diagnosis should 
include an examination made hy the examiner himself. 

The life insurance companies with their sure sense of realities insist upon 
knotving whether the specimen is clear, the specific gravity, the reaction, and 
whether there Is albumin or sugar. On special cases they ask for a microscopic 
examination of a centrifuged specimen. That certainly is all that is necessary 
for any routine diagnosis. 

Jfore dependence b put nowadays on blood analysis for retention products 
as a guide to the state of renal excretion. But the urine is still, as it were, a 
more solid structure to build on. You do the tests yourself or should, as a 
good clinician, and you have the evidence of what your own hands and eyes 
accumulated. Wilh blood chembtry you have to depend on the color judg- 
ment of a technician. And in functional tests that indicate an anatomic back- 
ground, DOtbing is better than-lhe study of the twenty-four-hour specimen, 
the comparison of day and night voluroes, and the specific gravities as revealed 
in the concentration and hlosenthal tests. 

The urine is the result of first the filtration in the kidney glomeruli of the 
plasma fluid from the blood ; this fluid contains all substances present in the 
bloo<l except protein and cells. The fluid proceeds down the tubule ; tbe tubule 
cells rcsorb water and such solid elements in solution as glucose, electrolytes, 
and ivaste products selectively according to each individual threshold value. 
Some water (1,200 to 1,500 c.c. per 24 hours) and some waste products are 
rejected by the kidneys, and this mixture passes on to the bladder, taking 
cells, debris, and other products, such as grovel if present in the pelvis, ureters, 
bladder and urethra, as it emerges as urine. 

The gross examination of the urine often gives a great deal of informa- 
tion. Jlany an obscure case of fever in an infant or child has been cleared 

•S«« openisr penrrsph of ehoptfr ob »potum. 
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up by taking the trouble (and because it is trouble in infants it is so often 
neglected) to obtain a urine specimen which on centrifugation shows a heavj’ 
sediment of pus cells. Gross blood in the urine suggests tuberculosis, stone, 
tumor of the kidney, or idiopathic hematuria, which, I am afraid, in spite of 
some skepticism, exists. 

Cloudy urine is usually of no significance. Freshly voided urine should 
be clear. The exceptions are : 

1. An alkaline urine cloudy because of phosphates. 

2. Pus or blood cells. 

Upon standing, urine may become cloudy because of : 

1. Bacterial decomposition. 

2. Precipitation of alkaline salts (phosphates). 

3. Precipitation of urates in acid urine. 

4. On cooling a faint cloud of mucus, leucocytes, and epithelial cells may 
become visible. 

The color of urine varies with the concentration. The chief normal pig- 
ment is uroehrome, a product of endogenoui metabolism, possibly derived from 
muscle. It is excreted in constant quantities regardless of the kind of food 
intake. 

Urobilin, a yellow pigment, is normally present in traces. Under condi- 
tions of increased blood destruction, hemolytic icterus, or liver damage, in- 
creased amounts of vrohUin appear in the urine. 

Other bile pigments, hiliruhin and hiliVerdiH, are present in obstructive 
jaundice. 

Hemoglobin, blood, and porpTiyrine give a reddish color. Uric acid may 
be mistaken for blood on gross examination. 

Hemoglobinuria is classified into toxic or paroxysmal; chemical poisons, 
such as carbolic acid, carbon monoxide, snake venom, and febrile states, espe- 
cially malaria (blackwater fever) and scarlet fever, are causes of toxic hemo- 
gJobmuria. 

Paroxysmal hemoglobinuria is a rare disease, the commonest cause being 
late syphilis^ either congenital or acquired. Cold also operates; in sensitive 
persons an attack may be precipitated by immersion of the hands or feet in 
cold water. The attack consists of malaise, pain over the kidney region, a 
sensation of chilliness, chill, and transitory fever. The Donath and Land- 
steiner reaction on the blood shows hemolysis when the blood is chilled to 5° C. 
and then warmed to 37® C. Normal blood so treated shows no hemolysis. 

Black urine is caused by melanin and homogentisic acid (alkaptonuria). 

Various drugs produce characteristic colors in the urine. 

The amount of urine excreted in 24 hours is about 1,500 c.c. but varies, 
of course, with fluid intake, sweating, vomiting, diarrhea, etc. Fever usually 
produces an oliguria. Diuretics operate by intubation of tubular resorption. 
Glomerular filtration, which excretes nitrogenous waste, is not affected by 
diuretics. 
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The polyuria of diabetes tnellitns is easily explained by increased \\atcr 
intake, to allay the thirst. Diabetes insipidus produces the most enormous 
water intake of any clinical condition, and may result in the daily excretion of 
three to ten liters; it is associated with pitnitary di.sturbanee. 

The polyuria of contracted kidney, or of any nephritis which destroys a 
number of plomeruli, is due probably to decreased tubular resorption. The 
plomerular filtration is actually diminished. 

Nocturia is a most important symptom of nephritis. It may be associated 
with and increased by prostntie hypertrophy. A comparative measurement of 
the day and night urine is one of the best barometers of renal function. The 
night volume should be one-third to one-fourth the day volume. IVhen (he 
urine excretion is distributed equally or nearly equally over day and night 
periods, it means the kidney needs a twenty-four-hour compensation period to 
perform its function. Even more valuable is the measurement of the specific 
gravity during the twenty-four-hour interval in a series of specimens, col- 
lected every two hours (the Mosenthal and concentration diuresis tests; see 
Kidnej’ Function). 

Reaction of the urine is normally acid, although, of course, this depends 
upon the diet, the ingestion of alkaline drugs, and other factors. Proteins 
break down into sulfuric and pho.sphoric adds which appear in the urine. In 
fasting, protein catabolism from the body muscles produce the same condition 
The acid urine of diabetes is due to acetone Imdies. In nephritis there is a 
decidedly acid urine because the e.xeess acid h not .so completely neutralized 
by ammonia ns in health. 

Alkaline urine results from a fruit and \egetable diet. In cystitis and 
pyelitis the urine is strongly alkaline because of the action of bacteria on urea 
to form ammonia. Urine allowed to stand without a pre.servative becomes 
alkaline for the same reason — formation of ammonia from urea by bacteria. 

Specific Gravity.-~-Single examinations for specific gravity have no signifi- 
cance — only the specific gravity of a twenty-four-hour specimen or the de- 
termination of a series of specimens collected tinder controlled conditions, 
as in the Jfosenthal test. The standard for normal specific gravity is 1.020. 
The life insurance companies demand such a specimen because they wish to be 
sure that the applicant either can concentrate to that degree or that a high 
specific gravity docs not indicate sugar. 

Albumin. — ^^Vhat or why albuminuria is still remains a mj’stcry. AVe as- 
sume that it is derived from the blood plasma due to increased permeability 
of the glomerular filter, hut that is pare assumption. 

It may be determined by the heat and acetic acid test, the nitric acid, or 
the nitric acid-magnesium sulfate test. There is much to be said for the view 
that the nitric acid test is best because it is the coarsest. "When properly done, 
it is also most readily interpreted without errors. The urine should be super- 
imposed on the nitric acid by means of a medicine dropper with a rubber bulb. 
This gives a clear line of demarcation. Modern technieian.s, using a long 
pipette with the thumb over the upper end, are nnsncces.sful about a third of 
the time. It the heat test is used, the test tube should he held against a dark 
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background with a cross light. There is no sign so careUsshj and 

imcciiratehj reported as the presence or absence of albumin. The proper way 
to do it is to do it j'oairseU. 

"With delicate methods albumin can be found in any urine. In some hos- 
pital laboratories irrine could contain as much albumin as an egg unthout 
being suspected. 

The Causes of albuminuria are; 

Functional and transitory — too numerous to estimate. 

Febrile state — 65 per cent. 

Pyelitis (or other cause of pus in the nrine) — 10 to 11.5 per cent. 

Congestive heart failure — 9 to 11.5 per cent. 

Nephritis (chronic interstitial or glomerular) — 4.5 to 6.5 per cent. 

Acute nephritis (scarlatina, etc., including eclampsia, kidney of pregnancy, 
etc.) — 3 to 2 per cent. 

Hematuria (not nephritic) — 2.5 to per cent. 

Orthostatic albuminuria — 1.0 to 05 per cent, 

Nephrosis — 0.5 to 0.1 per cent. 

If one includes the transitory albuminuria of high blood pressure under 
nephritis, the percentages under that heading go up. The table iras made up 
of cases in which the albuminuria was a factor in the whole clinical pietttre. 

In any given case o£ cardio-rennl-arterial syndrome the question whether 
the albuminiiria is due to nephritis or congestive heart failure is debatable. 
Both factors enter into most cases. In chronic nephritis without cardiac failure 
there is usually only a trace of albumin. "When a prognostic mood occurs wo 
should always remember Osier’s title — “On the advantages of iinding a trace 
of albumin and a few casts in the urine of men over fifty,” 

Acute nephritis is still, as it was in the days of Cabot, a stumbling 
block. The problem is: given a patient with scarlet fever, or a pregnant 
woman with albuminuria, is there nephritis! Determining factors are 
the presence of blood and easts in the urine in the case of scarlet fever; 
edema, elevated blood pressure and pafliologie eye grounds in the case of 
pregnancy, and changed blood chemistry in both cases. But these are late 
developments. The presence of albumin is always a warning signal to pay 
especial attention to the onset of these signs (especially in pregnancy where 
therapeutic abortion may have to be under consideration). The presence of 
albuminuria after mereviry poisoning is always of grave significance. 

Orthostatic albuminuria is an interesting phenomenon, and in certain 
groups of individuals (young people, athletes, lordotic types) it may show a 
imreh higher relative percentage of incidence than my table indicates. Nor is 
orthostatic albuminuria alwajs orthostatic; it does not always disappear on 
assuming the recumbent position. Jt is by no means always associated w’ith 
lordosis, negating the value of the designation once used, “lordotic albumi- 
nuria.” The most important deduction that can be made from it is that it is 
not of serious prognosis. I once made a list of all such cases, discovered by 
me on routine life insurance examination. I requested the patients to return 
for reexaniinatioii and some of them did for years. The significant point about 
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the group -was that they were apparently healthy, active individuals, unaware 
of the albuminuria, and suffering from no symptoms of it. They remained 
so during the period of re-examination with two exceptions : one developed 
Hodgkin’s disease and the other pulmonary tuberculosis. Some of them com- 
plained of undue fatigue; one, a semiprofessional baseball player, had to give 
up playing, but before he applied for insurance. 

Patients with orthostatic albuminuria certainly do not have nephritis; 
there is low blood pressure and negative blood chemistry. The amount of 
albumin is always great. It probably has some significance, but what, I do 
not know. A full, nourishing diet and iron for the anemia that is often pres- 
ent sometimes clear it up. 

Quantitative estimates of albumin arc of no clinical significance. 

Bence-Jones proteinuria is a veiy rare condition that should be specifically 
looked for in multiple myeloma, hyperparathyroidism, bone tumors. It is 
sometimes present in Icucemia and empyema. There is a high serum globulin. 
It is a constituent of bone marrow, manufactured by leucocytes. 

Sugar in the urine is due to diabetes in over 99 per cent of instances. 
The sugar present in alimentary glycosuria, lactose during lactation, and pen- 
tose from excessive fruit consumption may have to be differentiated, as all 
reduce copper in the test solutions (Fehling, Benedict) ordinarily used. Benal 
diabetes assumes a low threshold for glucose in the kidney and is associated 
>Tith blood 'sugar levels, normal or only slightly elevated. Hyperthyroidism and 
pituitary disease sometimes produce glycosuria. It is doubtful whether intra- 
cranial injuries to the floor of the fourth ventricle do so, except in textbooks. 

In diabetes the quantitative determination of the amount of glucose in a 
twenty-four-hour specimen, collected while the patient is on a fixed carbo- 
hydrate intake, is the necessary prerequisite for treatment. This is not em- 
phasized sufficiently in the literature, and the student is left vnih the idea 
that the blood sugar level is all important. The blood sugar level and toler- 
ance test simply confirm the diagnosis that real diabetes mellitus is present 
and aid in determining the renal threshold. Only by the quantitative nrine 
test can the patient’s glucose tolerance be determined. If, on an intake of 
100 grams of carbohydrate, the twenty-four-hour specimen shows 2 per cent 
glucose in 1,600 e.e. of urine, the tolerance is 68 grams, and a diet can be con- 
St meted on that basis. 

The glucose tolerance test is not accurate when urine is used, because the 
factor of renal threshold is not determined. When the blood sugar level rises 
above 160 mg. per 100 c.c., sugar appears in the urine. With a normal metab- 
olism this level is not reached, even with the ingestion of large amounts of 
carbohydrate. 

lIicROSCOPic Examination op tub Urine. — Crystals of whatever kind are 
of no clinical significance. 

Red Hood celts are normally present in the urine, but in such small quan- 
tities (67,000 in a 12'hour specimen — ^Addis) that one is seen only occasionally 
in a low power field. If in excess, but not in sufficient numbers to be observed 
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grossly, they may have some significance in indicating stone in the urinary 
tract, tuberculosis, hypernephroma or other tumor of the kidney or bladder, 
renal infarction, or acute nephritis. In women the occurrence of bleeding 
from the uterus or vagina should not he considered. 

Pus cells in any quantity indicate a suppurative process in the urinary 
tract. Especially important, as noted above, is the examination of infants’ 
urine for pus cells. 

Epithelial cells are desquamated and appear in the urine under the same 
circumstances that cause pus and blood cells. The identification of these cells 
to determine what parts of the tract thej' come from is a relic of the past. 

Costs are passed normally about 1,000 per 12-hour specimen (Addis). In 
larger quantities they can be observed in a centrifuged specimen several or 
many to a field. They have about the same significance as albumin, although 
when persistent, they probably indicate actual renal damage more emphati- 
cally than does albumin. Differentiation of hyaline, granular, epithelial, hem- 
orrhagic, and other casts is not rewarded in the field of differential di^agnosis. 
The “fiat casts of renal failure” described by Addis cannot be relied upon to 
furnish accurate deductions, largely because no two persons can .ngree on 
whether a given cast is of that variety. 

■UetNe: Normal Values* 



Volume 

grarity 

Albumin 

Casts 

Erythrocytes 

900-1,200 C.C.— 24 hours 

1.015-1.025 

0-30 mg. — 12 hours ’ 
0-5,000—12 hours 

0-1.000, 000— 12 hours 


*Thl9 table and foUowlntr tables are taken from Smith. Weiss. Lillie, 
Oault; Cardtovtttevlar Renal Diteaie, 1910. 

Kontelman and 


'URtXE: Erttorocttes 



N-2 

N-2 

N-3 

Nephrosis 

Nephrosclerosis 

S^le 

Benign 

Malignant 


400, m, 000 

30.000. 000 

26.000. 000 
200,000-800,000 

0 to 2,000,000 

0 to 2,000,000 
UOOO.OOO 3.000,000 


Ubuie 


TOL. 

EF.CR. 

ALB. 

CASTS 

N-1 

N-2 

N-3 

Nephrosis 

Nephrosclerosis 

Senile 

Benign 

Malignant 

Anuria 

600-200 

500-1,200 

1.000- 3,000 
300-400 

900-1,500 

1.000- 2,000 
1.000-2,000 

1.022-1.032 

1.015- 1.030 
1,002-1.015 

1.040 

1.015- 1.025 
3A)15-L025 
1.010-1.020 

100-600 

6,000 

3,000 

5,000-20,000 

0-40 

o-soo 

600-1,000 

40.000- 50,000 

2,000,000 H & 0 
400,000 H & 0 

400.000- 600,000 

H & G 

0-25,000 

0-30,000 

40.000- 50,000 


’Hyaline and granular. 



622 


aiETHODS OP PUGVOSIS 


litOOU: KOBMAL VAIILS 


Nonprotein nitrogen 
Urea nitrogen 
Creatine 
t'erura albumin 
‘‘■erum globulin 
Cliolesterol 


25 35 mg per 100 c 
R 18 mg per 100 c 
1 2 rag. per 100 e 
3.4 -4.9 Gm. per 100 e 
2J2 9 Gm. per 100 r 
130 200 mg. per 1011 e. 


Rexvl 

FL-VCTJOS TfSTSJ NOBJtAI 

. Vali-es 


P.8.P. (I.V.) 

55% J 

in 2 lioiJrs 


Coneentratioi 

1 Mac. 

1.023 Variable^ 


Blood 


K.P.V. 

VKEA h. 

CHEAT. 

N-1* 

33 200 

20-100 

2 5 

N-2} 

30 80 

18 50 

20 

N31 

100-300 

00 200 

5 25 

Neplirosia — 
Nephrosclerosis 

Normal values 



Senile 

25 35 

8 25 

1-3 

Benign 

25 35 

8 23 

3'3 

MalignoBt 

100 300 


10 15 


*NO = GlomeruIonephritU— Initial »tar«. 

tN'-3 B Olonierulonephrltf*— >econ<l etase <Dephrl(!c). 

IN’'! = Olornerulonaphritl*— terminal elate. 


UevAt FtscTiox Trsxe 


N-1* 

N-2t 

N-3{ 


Nephrosis 

Nephrosclerosis 

Senile 

Benign 

Malignant 


55— 
5^>— 35^ 
35—10% 
Nomal 


Normal 

55% 

35—10% 


•X-l = Glomerulonephritis— Initial stage. 

tN-2 = GlomcrulonephHIls — second ataee (nephrltk). 

tX-3 = Gloifierulonephrltls — terminal stage. 

HF = high Itxation; IjF = less fixation; F = fixation. 


COXCESTBATlOy 


Ma.x. 1.025— HF 
3Iax 1.025— HP 
Max. 1.010— LI' 
Max. 1.030— HF 

Normal 
1.015-1.020 F 
1 010 F 
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Chapter 17 

EXAMINATION OF THE BLOOD 

Konnal Standard Values 

Red blood cells per cubic millimeter 5,000,000 

'White blood cells per cubic millimeter 5,000 

Proportion of white cells morphologically : 

PohTiiorphonHclears 65-75^ 

Lymplioejies 20-35^ (higher in infants) 

Eosinophiles 1*4% 

Basophiles 0.25-0.50% 

Jlonocytcs 4-10% 

Platelets per cubic millimeter — 200,000-500,000 (or 1 to eveiy 25 R.B.C.) 
Ilemoglohin — 100 per cent is 15.34 grams in 100 c.c. of blood with n cell count 
of 5,000,000 

Volume Index (mean cell volume relative to normal). 

Color Index (mean cell hemoglobin) bemoglobm in grams per 100 c.e. by the 

15 4 

number of cells per e. mm. compareel to nonuol 100 - 0.9 to 1.10. 

5,1)UU,Ia)U 

Saturation Index (mean cell saturation index) — 1 

Blood Volume — 5 liters— 2,326 c.c. packed cells (mole) ; 1,4S2 c.c. (female). 
Blood Sedtiucntnftofl Bale . — 

Jlcn, 0 to 15 mm, ; women, 0 to 20 mm. ( Westegren method) . 

5Ien, 0 to 6.5 mm.; women,© to 15 mm. (Wintrobe method), 
iten, 0 to 8 mm.; women, 0 to 10 mm. (Cutler method). 

Children: less than 10 (Westegren method). 

3 to 13 mm. (ax’. 9), (IVintrobe method). 

Coagulation Time. — By test tube metho<l: average 7 minutes, variation of 5 to 
15 minutes. By micromethods : 1-5 minutes. 

Bleeding Time. — I to 6 minutes. 

ProiJirotnVin. — ^Normal plasma on recalcification in the presence of an excess 
of thromboplastic substance will clot in 12 to 20 seconds. With a decrease 
in prothrombin this is delayed. 

Fragility. — Normally red cells arc sasimided in a medium that is isotonic at 

0. 85 per cent. When this medium is decreased in strength, the cells will 
not heinoh'ze tiiifil the content is about 0.44 per cent. Such cells have a 
“normal fragility.” If thej’ hemolj’ze above this point, it indicates some 
degree of fragility. 

The hematopoietic sj^fem* includes the folloning; 

1. Bone marrow which forms (1) neutrophilic, basophilic, and eosinophilic 
leucocytes, (2) red cells, and (3) platelets, and (4) synthesizes hemoglobin. 

on Hftilen’s classiftcaJlon %PriacipUa •/ Httnotolog;/, l,ea & Febiger, 1939}. " 

633 
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2. Spleen which (1) forme monocytes and lymphocytes, (2) acts as a 
reservoir for red cells, (3) destroys red cells which have lived their normal 
life span or are abnormal, and (4) disintegrates hemoglobin. 

3. Lymph nodes which form lymphocytes. 

4. Stomach mncosa which forms the erythrocyte-maturing factor. 

5. Liver which (1) stores the erythrocyte-maturing factor, (2) forms 
fibrinogen and probably other clotting elements, (3) excretes the end product 
of hemoglobin destruction, bilinibin. 

6. Reticulo-cndothelial system which is widely distributed in the body in 
blood vessel walls and is particularly concentrated in the spleen and bone 
marrow. It (1) forms monocytes, (2) destroys red blood cells, (3) converts 
hemoglobin into iron and bilirubin in the spleen, (4) stores iron in the marrow, 
(5) synthesizes hemoglobin in the marrow. 

7. Circulating blood. 

The interpretation of laboratory reports on the blood depends upon the 
conception of the blood as a tissue which orig!nate.s from cells in the bone 
marrow, the lymphatics, and reticulo-cndothelial system. The cells when 
mature enter the blood stream. They live there a varying length of time. 
When senile (or fragile) the red Wood cells are destroyed in the spleen, the 
white celts on the surfaces of the body, such as the mucous membrane of the 
digestive tract, the kidney epithelium, etc. The origin of the plasma and the 
elements which cause coagulation — (except the platelets) is probably the liver. 

This process is kept in very delicate balance so that in health the number 
of cells produced and destroyed is so evenly equilibrated that the number of 
red cells and the number of white cells per cubic measure in the circulating 
blood is the same hour by hour. 

Various agencies can, of course, upset the balance. Any agency which 
depresses the bone marrow will cause an anemia. The destnictive action of 
the spleen may be increased. 

The marrow is conditioned to its activity by the action of a substance 
(erythrocyte-maturing factor) produced in the gastric mucosa, and stored in 
the liver. "When, as in pernicious (Addisonian) anemia, the gastric mucosa is 
atrophied and this substance is not produced, the marrow degenerates and 
produces only a small proportion of its normal output of red blood cells. 

In.'UrpretsAinw ct AbtLOrml CelU in Xbt Elood. Smear 

Formation of blood cells in different parts of the body — bone marrow, 
lymph nodes, spleen — goes on in the adult, ea in fetal life, by the development 
of mature cells from primitive, undifferentiated or mother cells. The clinician 
need not subscribe to any one of the various theories of the nature or origin 
of a single type or several types of mother cells. He must have a conception, 
however, of the development of the different cells which can be seen in normal 
smears because, for one reason or another, immature cells of one series or an- 
other may be extruded into the blood stream. 

The primitive red cell is called the megaloblast. It is a large nucleated 
cell. As it matures, it gets smaller, retains its nucleus for a time (nonno- 



EXAMINATION OF THE BLOOD 


625 


blast), then forms a reticulum (reticulocyte), and finally becomes the nor- 
mocyte or erythrocyte — a small biconcave disc, about 7.7 microns in diameter. 
Reticulocytes appear normally in circulating blood in the proportion of about 
0.5 to 1.0 per cent of total red cells. Their increase indicates the beginning 
of regeneration — normal active development. When liver therapy is used in 
pernicious anemia, the appearance of reticulocytes, which may amount to 50 
per cent or more, indicates that the marrow is returning to normal function. 

The appearance of nucleated red cells in the circulating blood stream is 
an indication of hyperactivity on the part of the bone marrow. This hyper- 
activity is a compensatory process foUo\v'ing more or less grave destruction 
of the marrow or the absence of the crj'throcyte-maturmg factor, as in per- 
nicious anemia. Normoblasts may be found in any of the severe anemias, hut 
not in the aplastic anemias where the marrow makes no response. At times 
in pernicious anemia they appear in large quantities, indicating a blood crisis 
and heralding the onset of a period of regeneration, but again it may mean a 
falling red count. In the secondary anemias the appearance of normoblasts 
in large quantities is more likely to mean beginning regeneration. The megalo- 
bkst, being less mature than the normoblast, is of more serious import in the 
blood stream ; it occurs in pernicious anemia and also in myelogenous leucemia. 

Macrocj’tcs (large red cells), microcytes (small red cells), anisocytosis 
(variation in the size of red cells), and poikilocytes (abnormally shaped red 
cells) indicate various kinds of deficient marrow activity. The macrocyte is 
the typical cell of pernicious anemia, though it also appears in the anemia of 
pellagra, liver damage, sprue, and pregnancy. Sficrocytes occur in secondary 
anemias due to iron deficiency, malnutrition, pregnancy, parasitic infestations, 
and infections. 

The red cells may stain deeper than normal (hyperchromia) due to in- 
creased hemoglobin content, or lighter than normal (hypochromia) due to 
decreased hemoglobin (as in chlorosis, primary microcytic hypochromic ane- 
mia, and iron deficiency anemias). The presence of granules (Cabot ring 
bodies, Howell-Jolly bodies) which stain somewhat different from the rest of 
the red blood cell protoplasm is of little significance, though they are usually 
found in the anemias. 

Target cells are red cells with a thin, punched out center. They are char- 
acteristic of a familial anemia often found in Jlediterranean countries and 
called Jlediterranean anemia. 

Sickle cells are red cells of a totally unique sickle shape. They are found 
in an hereditary anemia that occurs in this country, mostly in the colored race. 
It is a dominant Mendelian character. There are often changes in the bones 
of the calvarium, consisting of traheeulation and spiculation, which can be 
Seen on the x-ray plate. 

The White Cells.— The neutrophile, basophile, and eosinophile polymor- 
phonuclear leucocj'tes develop from a primitive cell in the bone marrow called 
a myeloblast. Juvenile intermediate forms are the myelocytes with large 
ronnd or oval nucleus. Their appearance in the circulating blood in any quan- 
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tity occurs almost exclitsively in myelogenous leucemia. Sometimes a few 
appear in the course of a severe anemia and in children with a severe leuco- 
cytosis. 

Leucocytosis, — The normal number of white cells is usually said to be 
around 5,000 to 7,500, but this is subject to physiologic variations. In the 
newborn the number may be as high as 12,000 or even 20,000 ; by the end of 
the first week of life it has settled to 10,000, and during late pregnancy and the 
onset of labor it may rise to 20,000. 

The question arises : aside from these physiologic variations, what count 
should be considered as significant of a pathologic leucocytosis? My experi- 
ence indicates that counts up to 10,000 can easily be ascribed to technical 
laboratory variation. After that up to 20,000, the significance depends on the 
clinical condition. 

Counts over 20,000, if confirmed, take on a value of their own, irrespec- 
tive of the rest of the clinical picture. 

Neutrophile polymorphonuclear leucocytes are increased in the circulating 
blood when an infection produces a tissue need for more leucocytes. This is 
the common infectious leucociiosis. We know little about the substances 
which stimulate the marrow to either normal or increased production of leuco- 
cytes, but we assume that certain kinds of infection, particularly staphylo- 
coccic and pneumococcic — do this. Noninfectious leucocytosis also occurs 
after hemorrhage (note ectopic pregnancy), vascular thrombosis (especially 
note the leucocytosis of coronary thrombosis), cerebral hemorrhage, during 
gout, uremia, sometime.s in malignant disease, intestinal obstruction, poisoning 
by drugs, and as a result of skin irritants, such os turpentine. (Sec Pepper, 
0. II. P. : Causes of Leucocytosis, M. Clin. North America.) Silent areas of 
abscess formation, brain absces-s, and empyema of the gall bladder are fre- 
quently present without leucocytosis. 

Arneth’s shift to the left; the Schilling count; Cooke and Ponder classifi- 
cation; Pons and Krurabhaar classification; Farley, St. Clair, and Peisinger 
classification — all of these arc attempts to evaluate the severity of infection 
and the nature of the marrow response to the production of leucocytes by 
classifying the circulating leucocytes on the basis of the morphology of the 
nucleus, i.e., whether the nucleus has one, two, three, four, or five lobes, etc. 
In my experience the practical value of this information, even were it based 
on dependable premises, is very small. 

Toxic degeneration of the leueoej'tcs consists in the appearance during a 
leucocytosis, of a large number of leucocytes with nonfilamented nuclei, and 
with basophilic granules in the cytoplasm, along with a great decrease in the 
oxidase-staining gramiles in the cytoplasm. This is supposed to show not only 
an infection which produces leucocytosis, but also one with a toxemia that 
affects the marrow adversely, so that it cannot mature its cells normally. 

Eosinophiles are increased in parasitic infestations (especially notable in 
trichinosis) and allergic reactions (asthma, hay fever, urticaria). 

Basophiles arc of no clinical significance yet discovered. 
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Leucopenia, Granulopenia. — Beduetion of leucocytes in the circulating 
blood may be due to (1) aplasia or hypoplasia of the bone marrow, from (a) 
infections (measles) which reduce rather than stimulate marrow activity to 
leucocytosis, (b) radiant energy, and (e) some chemicals (benzol) ; (2) severe 
depression of marrow activity with selective interference with maturation, as 
by drugs, especially amidopyrine; (3) splenic disease (Banti's) ; (4) mechani- 
cal interference with the escape of whole cells from the marrow, as in myeloma 
and pernicious anemia. 

Lymphocytosis. — Lymphocytes do not share, to any considerable extent, 
in the increase of granulocytes in lencocytosis from staphylococcic and pneu- 
moeoccic infections. They are increased in whooping cough (even up to 
100,000). Infectious mononucleosis is a not very rare disease of unknown 
etiology, characterized by fever, enlargement of the lymph nodes, and a 
lymphocytosis (total leucocyte count reaches 20,000). Its resemblance to 
lymphatic leucemia often leads to grievous errors of diagnosis. Lymphatic 
leucemia is the third cause of increase of lymphocytes in the blood. 

Monocytosis is rate, but there is a form of monocytic (sometimes called 
“histiocytic”) leucemia. 

Color index and volume index are very valuable determinations. The 
final diagnosis of the kind of a primary anemia present, whether Addisonian 
(hyperchromic macrocytic) or hypochromic microcytic, with different thera- 
peutic implications (liver in the one case, iron in the other) involved, may 
depend upon this determination. 

Color index indicates the erjihroeyte hemoglobin relative to normal or mean 
cell hemoglobin content. Dr. Richard Cabot used to advise that in a routine 
physical examination all that' is necessary so far as blood examination is con- 
cerned is to estimate the hemoglobin on a Tallquist color scale (but that this 
must be done in every ease). I still find this sound advice, but, of course, 
methods of determination of hemoglobin have greatly improved since that 
time. Noav we can determine the number of grams of hemoglobin per 100 c.c. 
of blood, which is always normally close enough to 15.4 that the figure is used 
arbitrarily. 

The calculation is made: 


^Number of grams of lietnoglobia per 100 c.c. 15.4 

Noraial number of grams of beaoglabia per 100 cx. 15.4 

Number of red cells found per enbie centimeter 5,000,000 

Norma) number of red ceHs found per cubic centimeter 5,000,000 


A sample calculation for a patient with pernicious anemia would be: 

C.16 
15.4 

1,500,000 
5,000,000 


1.33 



628 


3>lETaODS OF DIAOXOSIS 


Volume index . — olume of mean cell relative to normal. 

Xurnbef of cubic ceatimeters of packed ceUa per 100 c.c. 
Norma! number of cab»c eentimetera of packed cells per 100 c.c. 
Number of ted cells fonnd 
Normal number of red eells 


Sample calculation: 

45 

45 

5.000. 000 

5.000. 000 


1.00 


In anemia: 

18 

45 

5,000,000 

(Sampte calculationa from Haden) 


Saturation index is the amount of hemoglobin per unit volume of cells rela^ 
tire to normal. 


Ngmber of grams of bemogtobin foond in 100 c.c. 

Normal number of grams of bemoglobut per 100 e.e. 
Nomber of cubic centuneters of packed tells found per 100 c.c. 
Normal number of cubic centimetere of packed celirper 100 c.c. 


Sample calculation : 

15.4 

15.4 

45'^ 

45 


1.00 


• The noTinal figure is 1.00 ^th a range of 0.85 to 1.15, and figures under 
0.80 or over 1.20 should be regarded as indicating a pathologic condition. It is 
not of much significance in solving diagnostic puzzles. 




Chapter 18 
BLOOD CHEMISTRY 

Normal Standard Values 

Nonprotein Nitrogen — 25 to 35 mg. per lOO c.c. of tlood. 

Urea-Nitrogen — 12 to 15 mg. per 100 e.c. of blood. 

Uric Acid — 1 to 3 mg. per 100 c.e. of blood. (Normal values depend on method 
used — see below.) 

Creatinine — 1 to 2 mg. per 100 e.e. of blood. 

Blood Sugar — SO to 220 mg. per 100 c.c. of blood. 

Glucose Tolerance — Return to fasting level within 2 hours after ingestion of 
100 Gm. of glucose. 

C/iolesteroI— 150 to 200 mg. per 100 c.e. of blood. 

Amylase — 80 to 150 mg. per 100 c.e. of blood. 

Iodine — 1.5 to 12.8 micrograms (M.ooo a milligram) per 100 c.c. blood. 
Calcium — 9 to 11.5 mg. per 100 c.c. of blood. 

Phosphorus — 2 to 5 mg. per 100 c.c. of blood (higher in children). 

Phosphatase — 1.5 to 4 Bodansky units per 100 c.c. of blood. (Jenner-Kay and 
King units are approximately equal to 2 Bodansk>’ units.) 

Carbon Dioxide Combining Power of the Blood Plasma — 55 to 80 per cent. 
Sodium — 335 mg. per 100 e.e. of blood. 

Potassium — 420 mg. per 100 e.c. of red blood cells and 20 mg. per 100 c.c. of 
blood serum. 

Proteins — 6 to 8 grams per 100 c.c. of blood. Serum albumin 4.5 to 5.5 per cent; 
serum globulin 1,5 to 3.0 per cent. 

Chlorides — 570 to 600 mg. per 100 c.c. of plasma; whole blood 450 to 500 mg. 
per 100 c.c. 

The chemical analysis of the blood for ^'arious metabolites has now been 
developed to a high state of accuracy and dependability, and the results here 
become thoroughly assimilated into clinical experience. In no other depart- 
ment of laboratory diagnosis, however, is the intelligent direction of the at- 
tending physician more necessary, if the information is to mean anything. 

Dr. Reed Rockwood, of Baltimore, warned us many years ago (J. A. hi. A. 
91: No. 3, July 21, 1928) against ordering a ^^routine blood chemistry." To 
the laboratory this is a term utterly devoid of meaning. It suggests, in fact, 
that the clinician knows nothing of the indications for chemical analysis, and 
in a difficult case begins snatching at diagnostic straws. Practically every one 
of the tests listed above is indicated only in the presence of the possibility of 
one or two definite conditions, and to ask for them in a general diagnostic 
puzzle is generally a waste of time. 
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Dr. Eockwood also gave some hints as to the indications for chemical tests 
of the blood and their interpretation as follows: 

1. Never ask for both nonprotcin nitrogen and urea tests in the same pa- 
tient. What is meant here is that the urea clearance test is a more delicate 
test of renal function than the total nonprotein nitrogen test. Both are tests 
for renal function. As the renal tissue is progressively destroyed in nephritis, 
the earliest disturbance is an inability of the kidney (o concentrate the solid 
constituents of the urine. The failure appears first in urea excretion. How- 
ever, certain modifications (see below) negate, to a considerable extent, this 
first statement of Dr. Eockwood, although it still indicates a valuable principle. 

2. Except in emergency, never ask for a nonprotein nitrogen determina- 
tion unless a phenolsulphonphthalein test has first been done. 

The phenolsulfonphthalein test for renal function may not always show 
every degree of renal failure (see discussion under functional tests, p. 6o0), 
but in general it is a waste of time to determine nonprotein nitrogen if it is 
normal. The clinician should remember that the determination of nonprotein 
nitrogen is the least sensitive of all the tests for renal function. 

3. Creatinine is not likely to be increased in the blood unless the non- 
protein nitrogen is over 60 rug. If a report to the contrary is submitted, it 
should be suspected. 

4. Order determination of uric acid only in cases of gout or suspected gout. 

5. Order blood sugar determinations only in cases of diabetes or suspected 
diabetes or hypoglycemia. 

C. Ask for a test for carbon dioxide combining power of the blood plasma in : 

(a) Diabetic patients with diacctic acid in the urine. 

(b) Drcmic patients with nitrogen retention and dyspnea. 

(c) Patients rvho are receiving large doses of alkali and who are showing 
toxic symptoms. 

(d) Conditions associated with disturbed motility of the gastrointestinal 
tract. 

(c) Tetany of all tjTJes. 

“If I were limited to one chemical test on blood in the practice of 
medicine I ^^ould choose this (the carbon dioxide combining power of 
the blood plasma), as I believe it would give me more important infor- 
mation where it is most needed in sick patients than any other.” — 
(Eockwood.) 

7. Order chloride, nonprotcin nitrogen, and carbon dioxide combining 
power determinations in all cases of gastrointestinal motility with marked 
toxemia. 

8. Ask for serum hilinibiii or icterus index tests in cases of jaundice, but 
do not pay much attention to the borderline values. 

9. .<^k for blood calcium detenninations in cases of tetany of unknown 
origin. 

10. Order inorganic phosphorus tests only in cases of rickets and infantile 
tetany. 
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“The total hloocl volume in an average adnlt is about 5 liters — an amount 
that will half fill an ordinary household bucket. In this half bucket of blood 
there are dissolved a teaspoonful of sugar, a tablespoonful of sodium chloride 
and 12 Gm. or about a tablespoonfol of sodium bicarbonate. The entire circu- 
lating blood contains about 30 grains (2 6m.) of nonprotein nitrogen or thfe 
equi^’alent in iveight of si.v five-grain (0.3 Gm.) tablets. From 1 to 3 grains 
(0.065 to 0.2 Gm.) of uric acid and creatinine arc present, and about one hun- 
dredth grain (0.6 mg.) of iodine. From one teaspoonful to one tablespoonful 
of fat is present, and there is also about a teaspoonful of cholesterol, or the 
amoxint that could be extracted from two dozen egg yolks." — (Roekwood.) 

Nonprotein Nitrogen. — The nonprotein nitrogen of the blood consists of 
urea, uric acid, creatinine, creatine, amino acids, and other nitrogenous com- 
pounds called “undetermined nitrogen." They are the products of protein 
catabolism and are normally excreted largely bj’ the kidney, a small amoxxnt 
being excreted by the skin and in the feces. The amoxxnt of these sub.stances 
in the blood depends xxpon the functional ability of the kidney to concentrate 
and excrete them, upon the amount of protein intake, and upon the extent of 
protehx catabolism. 

Amounts above 40 mg. per 100 c.c. of blood must be regarded as beyond 
the limits of nonual. In xxrcraia the nonprotein nitrogen may rise to 300 mg. 
per 100 c.c. 

Nitrogen retention which occurs in functional impairment of the kidney 
may also occur in dehydration from any cause and in inci cased protein catabolism. 

In e.Tperimeijtal n-ork, the nonprotein nitrogen does not rise until four- 
fifths of the kidney substance is destroyed. Clinically, the greatest increases 
are in acute glomerulonephritis and in the last stages of chronic nephritis and 
nephrosclerosis. It is, therefore, not an early or delicate test of kidney im- 
pairment. In nephrosis or the nephrotic syndrome when the renal damage is 
mostly in the tubules, even with albximinuria and edema, there is little change 
in the nonprotein nitrogen of the blood. In prostatic hypertrophy there is 
usxxally a rise, and, probably more than any other place in clinical medicine, 
the determination of nonprotein nitrogen is of significance in coming to a judg- 
ment of the operative risk involved in prostatectomy. In dehydration from 
vomiting, diarrhea, etc., there is a rise. Urotropin Intravenoxxsly for some 
reason raises the nonprotein nitrogen. 

Urea. — ^Urea is the chief constitxxent of nonprotein nitrogen. In the 
deamination of the amino acids in protein utilization, ammonia is formed, and 
in the liver urea is derived from this ammonia. The normal range is from 12 
to 15 mg. per 100 c.c. of blood. Normally, urea makes up about 50 per cent of 
nonprotein nitrogen, but in pathologic states this proportion docs not hold be- 
cause xirea is retained to a greater degree tiian xjrjc acid or creatinine. Urea 
retention is also measxxred by the urea clearance test, the generally accepted 
normal xmlue being about 75 c.c. 

Uric acid is derived both from ingested protein food and from the break- 
down of body cells. Normal xmlnes differ somewhat, depending on the tech- 
nique used. By the old Folin method 1 to 3 mg. was generally accepted as 
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normal, and 3.5 to 5.7 in gout, but by the Folin modification normals are from 
2.5 to 5.5 and in gout 5.1 to 10.7 per cent. In an acute attack of gout, the 
levels may go to 15 or more. 

Creatinine is the anhydride of creatine and is formed from it as the 
end product of its metabolism. Its concentration in the blood is very constant 
and is not influenced by physiolope changes, such as diet, exercise, sweating, 
etc. Only when the kidneys are badly impaired do creatinine values rise, and 
small increases to 3 or 5 mg. per cent are of grave prognostic significance. 

Blood Sugar, — Blood sugar is derived almost wholly from the food, the 
carbohydrates contributing the largest amount. According to the calculations 
used by clinicians treating diabetes in pre-insulin days, about 50 per cent of 
protein is converted to glucose and about 10 per cent of fat. These figures 
may obtain for the severe diabetic but are probably quite variable, and in the 
normal body such high conversion rates probably do not obtain. In the proc- 
ess of digestion all the carbohydrates are converted to monosaccharides, mostly 
glucose, and transported to the liver where they are converted into animal 
starch, glycogen. Most of this Ls stored in the liver, but part is immediately 
reconverted into glucose and enters the blood stream. Glycogen is the reserve 
or storage energizer and is always reconverted into glucose before entering the 
blood stream for utilization by the mnscles. The muscles store a small amount 
of glycogen. 

The glucose in the blood h maintained at a fluctuating level, at from 80 
to 120 mg. per 100 c.c. of blood. Exercise depletes it, and a meal usually raises 
it. This postprandial glycemia rarely rises above 140 mg. 

In diabetes the blood sugar level is always disturbed. Postprandial hyper- 
glycemia is high and prolonged. Even in the fasting state in the diabetic 
body, the blood sugar level is high. 

Other conditions which may cause hyperglycemia arc hj-perthyroidism, 
severe nephritis (because the renal threshold for the excretion of sugar is 
raised), brain injuries which affect the sugar center in the fourth ventricle 
(this must be very rare), pernicious anemia, fractures “without relation to 
location or severity.” (Krocke.) 

Hypoglycemia is most commonly seen in ordinary’ clinical practice in over- 
dosage 'vith insulin. It may be present in Addison’s disease, myxedema, 
ccetinuia, tauscular dystrophy, Ilypcrinsulinism from overactivity of the islets 
of Langerhans due to a tumor has been described. 

The Glucose Tolerance Test for blood sugar is the only reliable method of 
assaying the presence and severity of diabetes. 

The patient should have no food after 7 p.m. of the day before the test. The 
next morning the lasting blood sugar is determined, and the patient is then given 
100 Gm. of glucose in solution. Blood is removed for blood sugar determination 
at the end of half 'an hour, and at one hour, two hours, and three hours. A 
variation in technique is the two-dose, one-hour test in which two doses of glu- 
cose (50 Om. each) are given thirty minutes apart. The fasting blood sugar is 
determined before the first dose and another blood specimen is taken after the 
second dose. 
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The first method is the usual one in clinical practice. The results are 
given the physician in the form of a graph or curve. In a normal person, after 
the ingestion of 100 Gm. of glucose, the blood sugar level rises to around 150 
mg. at the end of the first hour and drops back to nonnal at the end of the 
second. In the diabetic, the increase in blood sugar continues through the 
second hour so that the level may reach 230 mg. per cent or more and remain 
high (circa 200 mg. per cent) at the third hour, not reaching the original level 
even at the end of the fourth hour. 

The simultaneous determination of the urinary sugar will provide valuable 
information concerning the renal threshold. Renal glycosuria, a condition in 
which there is sugar in the urine even when the blood sugar level is very low, 
can be differentiated from diabetes only by the glucose tolerance test. 

The Uvo-dose, one-hour lest of Exton and Rose depends, in principle, on 
the stimulating effect 'of glucose ingestion on the islets of Langerhans in nor- 
mal bodies. In the normal body, there will be less elevation of the blood sugar 
level after the second dose of glocose than after the first. In the diabetic, the 
second reading is higher than the first. 

The Glucose Tolerance Test should be done (1) in all persons over forty-five 
years of age who apply for a complete physical examination; (2) in the pres- 
ence of persistent glycosuria; (3) in diabetes, to determine the severity of 
the condition, (4) in unesplained periodic weakness or tremulousness which 
suggests hyperinaulimsm. 

Carbon Dioxide Combining Power of Blood Plasma. — The reaction of the 
body, which is slightly on the alkaline side of neutral, is maintained by a com- 
plicated series of reactions which involve exchange between a group of weak 
alkalis, mostly carbonates and phosphates, which constitute the so-called buffer 
system of the blood. The continuance of these reactions is a vital function of 
the body, either acidosis or alkalosis in any marked degree meaning death to 
the organism. 

The reaction of the body can be measured by the hydrogen ion concentra- 
tion or pH of the blood. In health, its range is very narrow, from 7.28 to 7.41 
wth an average of 7.36, and even in disease the extreme degrees of variation 
compatible vith life are only from 6.9 oa the acid side to 7.S on the alkaline side. 

The roost practical and satisfactory way of measuring the reaction is by 
determining the carbon dioxide combining power of the blood plasma. 

The factors responsible for the constancy of the body reaction are (I) 
physicochemical and (2) physiologic. (Bard: MacLeod’s Physiology in Mod- 
em Medicine, The C. V. HIcBby Co., 1938.) 

1. Physicochemical Faciors . — ^The carbonate buffer system of the blood con- 
sists of sodium bicarbonate (NaHCO»), and the phosphates are the dibasic 
(NaaHPO#) and monobasic (NaHiPO*) sodium salts. 

The carbonate system also plays a part in maintaining neutrality by elimi- 
nating carbon dioxide formed in tissue metabolism. Carbon dioxide combines 
with sodium carbonate to form sodium bicarbonate which is broken down in 
the longs again, releasing sodium carbonate. 
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(The kidney also functions to return buffer substance to the plasma. 
When sodium salts pass through the glomerulus the sodium ion is replaced by 
ammonia, returning it to the plasma.) 

2. Physiologic Factors. — Pulmonarj' ventilation and the renal output of 
acid and base. 

“The puhnoiwnj ventilation is closely adjusted according to the hydrion 
concentration of the respiratory center, and o^inarily changes in COj tension 
of the blood have a greater and more direct effect upon it than anjthing else. 

CO 

When there is a reduction in the denominator of the fraction-:- - - because 

NallCO? 

of introduction of an acid other than carbonic, the hydrion concentration of the 
blood increases and the COj tension rises. Breathing is at once stimulated and 
remains so until the numerator (COj) is reduced to correspond with the reduc- 
tion in the denominator (NaIICO») ; when the ratio is again 1 :20 (it maj’ now 
he 0.5 :10^ or even 0.25 :5) the pH is restored and breathing quiets don u again. 
If the acid responsible for the change Is COj, the numerator of the fraction in- 
creases first, but the denominator is also increased by alkali made available by 
the passage of chlorine into the erythrocj'te.s ; breathing is again stimulated, 
but it returns to normal when the ratio of carbonic acid to bicarbonate is again 
1:20, though this may now mean a ratio of 1.5-30 to 2:40. Conversely, when 
alkali is introduced into the blood, breathing Is depressed until enough COj 
is retained to restore the ratio to the normal 1:20; if CO? is lost (as at high 
altitudes or in any hyperpnea due to soniething other than increased CO* 
tension in the blood) there is a relative txeess of XallCOs, and this is taken 
care of at least in part by escrction of an alkaline urine.” (Carl F. Schmidt 
in Bard ; }fadeod’s Physiology hi Modem Medicine, The C. V. Sfosby Company, 
1938.) 

The alkali reserve then can be measured by the amount of carbon dioxide 
that can be liberated from a knoun amount of plasma by the addition of a 
weak acid In the presence of a partial vacuum (method of Van Slyke and 
Cullen). 

Xoniial values range from 55 to 80 volumes per cent. 

Acidosis may he mild or compensated, in which ca.se the readings are from 
55 to 40 per cent. Jloderatc acidosis gives readings of 40 to 30 volumes per 
cent. Uncompensated acidosis gives readings below 30 per cent. 

Jo.slin’s rule is that in diabetic subjects when the CO* combining power is 
found to be 20 per cent or less, the classification is diabetic coma. lie records 
one case in which the patient was admitted to the hospital with a reading of 
4 per cent ; he recovered as a result of prompt and energetic treatment. Baker 
(Arch. Int. lied. 58: 373, 1936) reports two cases in which the readings were 
2 volumes per cent. Both patients recovered. 

lloderate alkalosis is indicated by readings of 90 volumes per cent; severe 
alkalosis by readings of 125 volumes per cent. 

Acidosis occurs in diabetic coma, nephritis, diarrhea, and intestinal fistulas 
uith loss of pancreatic fluid. The mechanism in diabetic coma is due In in. 
complete metabolism of the fats, resulting in the appearance of beta-oxybutyric 
acid, diacetic acid, and acetone. This is preceded by a sharp breakdown in 
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the diabetic body’s ability to utilize glucose, resulting in hyperglycemia. 
Clinically it is caused by breahing dietary restrictions, neglect of the use of 
insulin, or severe infection. The acidosis of nephritis is due to the kidney’s 
inability to produce ammonia, forcing the utilization of sodium for neutrali- 
zation of acids in the urine. In severe and prolonged diarrhea the colon ab- 
sorbs sodium from the blood. In pancreatic-intestinal fistula, the loss of pan- 
creatic juice, with its high alkali content, depletes the alkali reserve. 

Alkalosis occurs in mountain sickness, fevers, hysteria, encephalitis (hyper- 
ventilation) , high intestinal obstruction, vomiting of any kind which results in 
loss of hydrochloric acid, and wlien excessive alkalinization is allowed in the 
treatment of peptic ulcer (the last a very rare occurrence) . 

Blood Phosphorus. — ^Phosphorus is present in the blood as inorganic phos- 
phates, nucleotides, phosphate esters, and as lipids, such as lecithin, cephalin, 
and sphingomyelin. Phosphorus is derived largely from food fats. The inor- 
ganic phosphates play an important part in metabolism. They are buffer sub- 
stances for the maintenance of normal acid-base equilibrium. They have some- 
thing to do with intermediate carbohydrate metabolism. They are directly 
concerned in the formation of bone and in calcium metabolism. Deficiency of 
phosphonis prevents the formation of calcium phosphate. 

The level of blood calcium is higher in children than in adults, due to 
active bone formation. The childhood range is from 4 to 7 mg. per cent, the 
adult range is from 2 to 5 mg., and the average is 3.5 mg. per cent. The phos- 
phoims level should be determined in rickets, osteomalacia, and nonunion of 
fractures. 

In hyperthyroidism there are high calcium and low phosphate percentages. 
As improvement occurs, the values tend to return to normal. 

In diabetes the normal phosphorus diurnal fasting variation tends to dis- 
appear. Normally after ingestion of glucose, the blood phosphorus level is 
lowered. As the blood sugar decreases, the phosphorus level returns to nor- 
mal. In the diabetic patient these phosphorus changes do not occur, at least 
not to the same degree as in normal persons, and the degree of diminution is 
considered an index of the severity of the condition. Such tests are seldom 
necessary. 

Phosphatase. — Phosphatase is an enzyme present in bones, kidney, and 
striated muscles, which liberates inorganic phosphorus for deposition of cal- 
cium phosphate in bones, the excretion of phosphate salts in the kidney, excre- 
tion of bile, the maintenance of phosphate buffer, and in the physiology of 
muscle contraction. 

There are two forms of serum phosphatase — acid and alkaline. 

"Acid” Phosphatase. — ^Blood scrum of patients Avith metastasizing car- 
cinoma of the prostate gland contains acid phosphatase. Acid phosphatase is 
found in normal prostate and seminal fluid also. Metastasizing prostatic car- 
cinomatous boue lesions are associated Avdth a marked and sudden increase in 
acid serum phosphatase. (Gutman and Gutman: J, Clin. Investigation 17; 
473. 1938.) 
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Physiologic elevations of phosphatase are observed in pregnancy, after 
ingestion of vitamin D substances, in alimentary glycosuria, and after ex- 
posure to sunlight and ultraviolet light. 

In osteoplastic bone lesions (destructive sarcoma and bone mestastases of 
breast cancer especially), obstructive jaundice (increase), and kidney disease 
(decrease due to destruction of the enzyme along wth the kidney cells), there 
are pathologic variations in alkaline serum phosphatase. In Paget's disease, 
osteitis fibrosa cystica, and osteogenic sarcoma, the values are elevated. They 
remain normal in bone tuberculosis, osteomyelitis, and Ewing’s tumor. 

Alkaline phosphatase is increased in jaundice due to obstruction. When 
it accumulates in the bone to the point of overflow, it escapes into the blood 
and is excreted in the~bile. "When the excretion of bile is interfered with, it 
accumulates in the blood. This is used as a test to differentiate obstructive 
from hepatogenous jaundice. In ohstructlve jaundice the values exceed 10 
Bodansky units. In catarrhal jaundice they rarely are that high, and in 
jaundice due to destruction of liver cells they remain low. 

Blood Cholesterol. — Cholesterol is an uusaturated secondary alcohol which 
is soluble to an appreciable degree only in bile. It is present in liberal amounts 
in the tissites and fluids of the body where it exists both as free cholesterol 
and as esters combined with fatty acids. Part of the blood cholesterol is de- 
rived from animal food. Since plants cannot synthesize cholesterol, none is 
derived from vegetable food. Ilie greater part of cholesterol in the body, 
however, is derived from synthesis. The ability of the animal body to syn- 
thesize cholesterol is shown by the fact that it is present in the feces of animals 
which cat only plant food. The site of the synthesis is not certain, but prob- 
ably the cholesterol of the bile may result from the breaking down of erythro- 
cj'tes and other cells, by the hemolytic action of the bile. The mucosa of the 
intestine may also yield cholesterol. 

Normally blood cholesterol valocs arc quite constant, showing little sig- 
nificant relation to the ingestion of cholesterol-bearing foods. It is not nn- 
usual, however, to find a moderate temporary rise in blood cholesterol a few 
hours after the ingestion of food. Cholesterol determinations then must be 
made after a fasting period of at least five hours. 

The clinical conditions in which blood cholesterol detcrmmation.s may be 
of significance arc: 

Xanthomatosis . — In this condition, usually a complication of diabetes, there 
is a disturbance of lipoid metabolism with on excessive accumulation of choles- 
terol deposited as yellowish nodules in the skin, mucous membranes, or tendons. 
Blood cholesterol values as high as &I5 mg. per 100 c.e. of blood have been re- 
ported in xanthomatosis. Schuller-Christian’s disease is an oscous form of 
xanthomatosis appearing in children. It presents bony defects in the skull, 
diabetes insipidus, and exophthalmos. Closely related arc probably Gaucher’s 
disease, Pick-Niemann’s disease, and Tay-Sach's disease. 

Lipoid Nephrosis. — Here hypercholesterolemia is a characteristic manifes- 
tation. 
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Jaundice . — ^In diseases of the hepatic and biliary sykems, blood cholesterol 
determinations have been suggested as an aid in the differentiation between 
types of jaundice. The values are high in obstructive jaundice. The relation 
of cholesterol to gallstone formation is evident, but there is difference of 
opinion as to blood cholesterol increase or change during the process. 

Thyxoid Gland. Disease . — Epstein and Lande C-Arch. Int. lied. 30; 563, 
1922) maintained that blood cholesterol levels bear an inverse relationship to 
the basal metabolic rate. They found the blood cholesterol to be low in hyper- 
thyroidism and high in myxedema and hypothyroidism. This contention has 
not gone unchallenged. Gardner and Gainsborough (Brit. 51. J. 2: 935, 1928) 
found no constant relationship, but that high levels in hypothyroidism were 
much more constant than low levels in hyperthyroidism. This seems to repre- 
sent the consensus of opinion today. 

Atheromatosis . — ^Aschoff first demonstrated that atheromatous plaques of 
the aorta contain a large quantity of cholesterol. In a case of hypertension at 
a relatively earlj' age (forty-six) with recurrent hemiplegia and final exitus 
from massive intracranial hemorrhage, I saw at autopsy the basilar arteries 
beaded like a child’s necklace with cholesterol nodules. The subject is a fasci- 
nating one for clinical speculation, hut little help has come from blood cholesterol 
determinations. 

Normal pregnancy shows a consistent rise in blood cholesterol. 

Low blood cholesterol values ore found in many anemias, particularly of 
the hemolytic type, in infections and acute hepatic disease, and in the manic 
phase of manic-depressive psychoses. 

Blood Amylase. — The starch-digesting enzyme, amylase or diastase, se- 
creted by the pancreas, salivary glands, and possibly by the duodenal mucosa, 
enters the blood, and maintains a very constant level. It is excreted in the 
urine. Experimental ligation of the pancreatic duct produces a marked eleva- 
tion of blood amylase. Theoretically its determination should be of value in 
pancreatic duct obstruction and in acute pancreatitis, but practically it is of 
little value. Low values have been observed in hepatitis, the toxemias of preg- 
nancy, pneumonia, cirrhosis of the liver, abscess and carcinoma of the liver, 
and in the idiopathic steatorrhea of nontropical sprue. 

Blood Calcium. — Calcium is present in the blood serum. It is concerned 
in the functions of the grotrth of bone, clotting of blood, muscular tone and 
contraction, and in the irritability of the nen'ous system. The level of cal- 
cium in the blood serum is controlled almost entirely by the parathyroid glands. 
Alterations in parathyroid function make variations in the blood calcium. The 
outstanding clinical condition associated with calcium deficiency is tetany. In 
hyperparathyroidism the values are high. 

Blood Iodine. — Iodine is essential to thyroid functions and determinations 
of blood iodine have been employed in studies of thyroid metabolism. The 
amount of iodine in the blood is so small that a special unit of measurement, 
the microgram, has to be employed. 
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In a series of patients with hyperthyroidism the iodine level was found to 
vary from 2 to 155 micrograms per cent with an average of 21. (Parker in 
Texthooli of Clinical Pailiology, by Koj' R. Kracke and Francis P- Parker, AVil- 
liams and Wilkins Co., 1940.) In hypothyroidism, determinations are of no 
value. 

Proteins. — The three chief proteins of the blood are fibrinogen, serum 
albumin, and serum globulin. Clinically only the serum albumin and serum 
globulin are determined with any reliable results. The site of the formation 
of albumin and globulin is not hnonn. Their functions are (1) to carry’ buf- 
fers and (2) to preserve the normal fluid balance between the blood and the 
ti-ssues. They can pass through the semipermeable capillary walls and e-vert 
osmotic pressure which causes fluid to pass from the tissues into the vessels, 
unless the blood pressure is too high to permit this. The balance between 
blood pressure and osmotic pressure results in a normal fluid distribution in 
the body. In the arterial end of the capillary loop, the pressure is high and 
the flow is toward the tissues. In the venous end of the capillary loop, the 
pressure is low, and the flow is toward the circulating blood. When the serum 
proteins arc depleted, the venous pressure may be greater than the osmotic 
pres.sure of the plasma, and fluid then moves toward the tissues, resulting in 
edetua. 

Normal serum protein is from 6 to 8 Cm. jver 300 e.e, of blood. Usually the 
albumin constitutes 4.5 to 5 5 per cent of this and the globulin 1.5 to 3 per cent. 
This ratio is called the albumin-globulin ratio (A-G ratio) — 1.5 to 2.5 :1. High 
total values are found in diarrhea and vomiting (any states of dehydration) 
with no change in the ratio. In certain .states, such as multiple myelomata, 
advanced carcinomatosis, kala-azar, lymphogranuloma ingttinalc, etc., the total 
protein is raised almcst entirely by rise in globulin. 

With reduction of the total protein, edema occurs. Deficient protein intake, 
malnutrition, and starvation arc examples. 

Albuminuria and ascites produce protein loss. The edema of Upoid ne- 
phrosis, second stage glomerulonephritis, and amyloid disease is due to loss of 
the albumin fraction, and to increase in the globulin fraction which the body 
manufactures to replace the albumin so that in these conditions there is a re- 
versal of the A-0 ratio. Edema occurs •when the albumin value falls below 2.5 
and the total protein below 5f>. 

Blood Chlorides. — Host of the chlorides in the body are in the fonn of the 
inorganic sodium chloride, but some arc organic bound to the lipoids. The 
chlorides in the blood and in the tissues preserve the fluid balance of the body, 
and anything which disturbs this value, such as excessive vomiting, pernicious 
vomiting of pregnancy, etc., will produce serious changes. Abnormal diure.sis, 
as in diabetes, and extensive bums with loss of chloride from the cxvidatiou 
will also disturb this balance. Heat exhaustion with excessive sweating is 
accompanied by salt los.s and produces muscular and abdominal tramps. In- 
creased chlorides arc found in nephritis and rcual edema. 
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In all of these conditions, knowledge of the chloride content of the blood 
may be required. 

Sodium and potassium determinations may be useful in a number of con- 
ditions, such as shock, disturbances of the acid-base balance in connection Avith 
studies on the carbon dioxide combining power of the blood plasma, etc. In 
Addison’s disease, there is a decrease of sodium and increase of potassium, 
and replacement of the sodium by the use of sodium chloride may alone be 
sufficient treatment for such a ease. 



Chapter 19 
THE SPUTUM 

The accomplished clinician will always look in the sputum cup on the bed- 
side table. He may find only burned matches and cigarette stubs and no spit, 
but negative evidence is as valuable as positive. 

The gross appearance (amount and character) of the sputum gives in- 
formation quite as valuable as tbe microscopic examination. 

Note: 

1. The large amount, the pus and mucous sputum of bronchitis, bronchiec- 
tasis, and tuberculosis. 

2. The nummular or sandy pus sputum of lung abscess or empyema with 
bronchial fistula. 

3. The frothy glairj’ sputum of asthma. 

4. The tenacious, rusty sputum of pneumonia. 

6. The pink frothy sputum of passive congestion. 

6. The bloody sputum of infarct or hemorrhage. 

7. Odor — fetid, rancid, etc. 

In a specimen of sputum on a slide or Petri dish against a black background 
may bo scon cheesu masses (characteristic of tuberculosis) } Dittrich’s pluas 
(from bronchitis, consisting of cellular debris, fat, und bacteria, and having a 
foul odor characteristic of putrid bronchitis and bronchiectasis, but not usually of 
tuberculosis); Curschmanit's spirals (small, spirally tuisted masses of mucus 
around a central thread, characteristic of asthma; they are probably casts of the 
fine bronchioles) ; hfoncJiial casts (rarely one gets a cast of the entire bronchial 
tree usually in diphtheria, or a hemorrhagic bronchial cast in hemorrhage from 
phthisis) ; or concretions — lung stones (bits of calcium representing calcified 
glands that have ulcerated through the bronchus). (See Lyter: Bronchopul- 
monarj* Lithinsis, M. Clin. North America 6: 107-117, 1922.) Christian sug- 
gests, as a method of bringing out these elements, that the sputum be placed 
in a 500 c.c. graduate of -water and well shaken; the particles arc then observed 
as they sink to the bottom. 

Microscopic examination of the unstained or stained smear may show; 

1. Clmrcot-Lcyden crj-stals are colorless, pointed hexagons. They are not 
usually found in. frcsli sputum, hut in that which has been allowed to stand. 
They arc supposed to be characteristic of bronchial asthma and may be found 
imbedded in the Coi-schmann’s spirals. They are believed to be derived from 
Uie eosinophiles. They are not necessarily asMjciated with asthma but may be 
present in bronchitis. 

2. Ilematoiden crj'stal.s are found in the sputum of pulmonary infarction, 
tuberculosis, or any hemorrhagic lung condition. 



THE SPDTUM 


641 


3. Eosinophiles — the finding may give comfort in a doubtful case of allergic 
asthma. 

4. Actinomyces “sulfur” gramiles wWeli present a radiating appearance 
under the microscope. 

5. Pneumoconiosis or occupational grannies — silicon (sand-dust), marble, 
coal, iron, asbestos particles may all be found {Ljmch and Smith: Asbestos 
Bodies in Sputum and Lung, J. A. M. A. 95 ; 661, 1930 ; Drinker : The Size, 
Frequency and Identification of Certain Phagocytosed Dusts, J. Indust. Hygiene 
7 : 307, 1925; Landis: The Pathological and Clinical Sfanifesfation Following 
the Inhalation of Dust, J. Indust. Hj^iene 1 : 117, 1919.) 

6. Vincent’s organism, common in lung abscess, gangrene, bronchiectasis, 
etc., is a very important finding for therapeutic purposes. Since this organism 
responds to arsphenamine therapy, syphilis of the lung (which in adnlts'is 
a clinical mjdh) is often reported. 

7. Parasites and fungi — Echinococcus (affects the lung second in frequency 
to any organ — 134 eases out of a series of 809) ; trichomonas (little or no sig- 
nificanee; larvae of Necator, Strongyloides, and Ascaris; ova of the lung fluke 
(Paragonimus) ; blastomyces (Gilchrist’s disease, or blastomycosis of the 
American type is a generalized disease in which skin nodules and lung abscesses 
occur together, although the skin lesions may appear alone). (See Benham: 
The Fungi of Blastomycosis and Coccidiodal Granulation, Arch. Dermat. and 
Syph. 80: 885, 1934.) 

8. Pneumococci — important for typing. 

9. Tubercle bacilli — when present, of course, they are entirely pathog- 
nomonic. They are ind€e<Ua somewhat late sign of the disease, and they are 
not searched for as assiduously as they once were. It has been estiraated that 
at least 100,000 bacilli per cubic centimeter must be present for defection in an 
average smear ( Wahlin in Krache and Packer’s Textbook of CUnicol Pathology) . 
Absence of the bacilli does not exclude tuberculosis of the lungs. IVith effort 
they can be found in many early cases. One Lears frequent reports of finding 
bacilli on the tu'cntieth or thirtieth attempt. not found in the sputum, the 
stomach washings should be examined; the effort will he rewarded with success 
in a surprising number of instances. 

Repeated examinations on patients under treatment, giving quantitatively 
the average number in a smear, have a good deal of prognostic value. 

(Clifford, Haudall: The Sputum: Its .Esnmiiwtion and Clinical Siffnfjtcance, Macmillan 
Medical Monographs, New York, 1933, The Macmillan Co.) 



Chapter 20 

EXAMINATION OF THE GASTRIC CONTENTS 

There is a movement back to the old Ewald-Boas meal, which is a move- 
ment all to the good. Drs. Sardioni and Sagal (The Popularity of the Ewald- 
Boas Test Meal: Reasons for Its Sorv’ival, Ann. Int. Med. 13: 2134, May, 1940) 
have spoken for it as has Eusterman {The Stomach and Duodenum, Phila- 
delphia, 1935, AV. B. Saunders Co.) and indeed. Boas himself (Vierzig Jahre 
Probefriihstuck, Deutsehe med. Wchnschr. 51: 976, 1925). 

The Ewald-Boas test meal should still be standard because of its simplicity. 
The patient cats a slice of white bread without butter and drinks a glass of 
water, and the meal is aspirated at the end of an hour. The entire gastric con- 
tents are pre.sentcd for vie^v, and the gross e.xamination is by all odds the most 
important feature of the procedure. 

In S9 per cent of cases SandronI and Sagal found free hydrochloric aeid 
in sufTjcient concentration by a sitiglc aspiration, and concluded that it is un- 
necessary to subject patients to the more complicoted procedure of fractional 
a-splrutions. 

The gross examination of the aspirated test meal bho\vs first the total 
amount of gastric secretion returned. This should always be noted, as it is the 
most significant single piece of information obtaibed from the examination of 
the gastric contents. The actual concentration of free hydrochloric acid in the 
contents may me.'in nothing, but a large amount of aspirated contents (100 to 
120 c.e.) containing hydrochloric acid, no matter in what concentration, is of 
clinical significance. The gross coiileuts show also the degree of pulverization of 
the bread and uhother or not there is mucus, both of whicli arc of some signifi- 
cance (although the old slogan “mucus equals gastritis” has gone the way of 
many other beautiful generalizations). 

For many clinicians the mere i>roof Ibat the gross .specimen is aeid, as 
tested by litmus paper, or, at any rote, that free hydrochloric aeid is present 
as shown by a drop of dimethylaminoazobcnzol (Topfer’s reagent) is sufficient 
iorliis conclusions. 

By titration it is considered that a value of 20 to CO degrees of free HCl 
is about normal. In duodenal ulcer the s-alues arc high. In poniieious anemia 
lUcrc is no hydrochloric acid (and the total aspirated amount is small or even 
nonexistent). In cancer of the stomach hydrochloric acid is usually absent 
or low. In ga-stric ulcer the value is high if there is no obstruction. In chole- 
cystitis and cholelithiasis, functional dyspepsia, neurasthenia, and migraine 
there is no dependable characteristic change. The clinician should always re- 
member the lecture of Carlson (The Secretion of Ga.strie Juice in Health and 
Disease Phvsiol. Rev. 2: 8, 1923) that in normal persons the gastric secretion 
may vary' from hyperchlorhydria to complete inacldity. 

(U2 
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Combined acid is the amount of hydrochloric acid that has combined with 
protein. The combined acid and free hydrochloric acid constitute the total 
acidity. Lactic acid occurs in states of fermentation, often in cancer of the 
stomach. Pepsin and rennin may he tested for, but when free hydrochloric 
add is present their presence is also assumed. 



FIs. 71. — Gastric contents removed ohe hour after Ingestion of a piece of unbuttered white 
bread and a glass of water. The total amount is slgnUJcant. and also the presence of three 
layers— -head, clear fluid, and mucus. The fragmentation ot the head gives a rough Idea of 
the presence or alwenee of hydrochloric arid. 

Blood ill the gross specimen is always of grave import. Flecks of blood 
from trauma by the tube must be recognized and evaluated. Significant blood 
in the gross specimen either of romitvs or test specimen is digested, granular, 
and dark hro^vn in color — coffee ground. In hemorrhage from esophageal varices 
in cirrhosis of the liver the blood is likely to be in clots, as is also the case in 
massive hemorrhages of gastric nicer. 

The benzidine test for occult blood in the test specimen is of little or no sig- 
nificance. 
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Fractional Analysis. — Fractional analysis of the gastric contents is done 
on specimens removed everj’ ten minutes for an lioiir after the administration 
of an alcohol meal consisting of 50 c.c. of 7 per cent ethyl alcohol. A curve 
is plotted, which nonnall}’ rises to its height at the end of thirty minutes and 
then falls to approximately the starting level at the end of the hour. 

Normal values show about 20 degrees with the first specimen and 60 de- 
grees at the thirty-minute interval. 

Hyperacidity shows 40 to 50 degrees with the first specimen, 100 to 120 de- 
grees at the thirtj’-miniite inter\’al, and 70 to 80 degrees at the end of the hour. 
A curve whieli continues Iiigh after the thirty-minute period is a definite in- 
dication of hyperacidity and hyperseerolion, and is tj*pically found in duodenal 
tilcor. 

Hypochlorhydria shous a low flat c»irvc, with values of 20 degrees at ten 
minutes, 30 degrees at thirty minutes, and 10 degrees at the end of the hour. 

Achylia gastrica, tj'pical for pernicious anemia, shows 0 to 5 degrees at 
ten minutes, 10 to 20 degrees at thirty minutes, and 0 to 5 degrees at the end 
of the hour. Histamine phosphate, when injected subcutaneously in doses of 
0.19 mg. per 10 kilograms of Iwdy weight, cxerJs the usual effect of the drug, 
which is stimulation of the gastric mucosa. (The average dose is 0.5 to 1.0 e.c. 
of a 1 to 1000 solution, but as this produces the uncomfortable symptoms of 
abdominal pain, fliwhing of the face, and fast pulse, it may be well to use a 
smaller dose on the first adminislration— 0.25 c.c. of 1 to 1000 solution.) The 
injection is made after the tuW has been passed and the fasting contents re- 
moved. Five C.C. are aspirated every ten or fifteen minutes for one hour, al- 
though some clinicians prefer to leave the tube in three hours. 

Tho most hnportnnt application of the hlttamine test is for pernicious 
(Addisonian) anemia. Since in (his condition the gastric mucosa is completely 
atrophied, histamine stimulation produ«*cs no results. It is doubtful, however, 
whether the results arc significant enough to justify the trouble. Jlention 
should be made of the method now becoming routine, namely, that of exam- 
ining the gastric coiilcnts for tubercle Imeilli in cases in which they have not 
been recovered from the sputum. 

Ilxamination of the duodenal contents is of questionable value. Lyon’s 
method of gall bladder drainage through the diiwlenal tube is accomplished by 
the use of a magnesium sulfate solution which relaxes the sphincter of Oddi 
and, by Jleltzer’s law of contrary innervation, causes the gall bladder to con- 
tract. Lyon distinguished three kinds of bile thus obtained which appear more 
or less in succession; A bile, light, yellowish, mixed with duodenal contents, 
coming from the common duet; B bile, which appears in ten to thirty minutes, 
is darker, heavier, and more viscid and Lyon claimed that it came from the 
gall bladder; C bile is golden yelloAv, clear, less syrupy, and comes from the 
liver, that is, the biliarj* capillaries. These distinctions arc, however, more 
theoretical than real. B.isslcr, Luekett and Lutz (Am. J. 31. Sc. 162: 674, 
July, 1921) obser\-<Hl i)aticnts during laparotomy with a dumlcnal tube in place, 
and found that dating the appearance of B bile the gall bladder did not empty, 

80 that B bile is likely to be the bile from the capillaries and washings from (he 
common duct. • 



Chapter 21 

EXAMINATION OF THE STOOL 

Examinatiott of the stool is principally done for detection of animal para- 
sites or their ova. It docs not fall ^rithln the scope of this book to describe all 
the varieties and appearance of these parasites. The clinician must presume 
that the laboratory technique is competent and that if a particular parasite or 
its ovum is reported, he can proceed to treatment along the lines laid dowi in 
the standard texts. 

Gross appearance of the stool is important and in hospital practice should 
be a routine, Qi-osa examination of the stool should always be made when the 
complaint is diarrhea. 

A noiToal stool, according to Dr. Sippy’s definition, is the size, shape, and 
consistency of a peeled banana; and of some shade of brown, green or black, 
depending on the diet. 

Abnormal colors vary from the tarry black, slimy stool caused by hemor- 
rhage into the gastrointestinal tract, to the while or clay-colored or putty- 
colored stool of biliary obstruction. The clinician will use his judgment in in- 
terpreting variations of these colors. 

Stools indicating tlie presence of blood should be repeatedly examined in the 
presence of the syndrome of inteimal hemorrhage. This is a neglected syn- 
drome, too often missed. An example of this is the case of a successful business- 
man (able to afford the best medical advice) who, while on a business trip, was 
overcome every evening by a sensation of faintness and breathlessness, so 
that he was compelled to lie down for an hour or so after dinner. He consulted 
eight diagnostieians in eight large cities, and only at the last station did the 
diagnostician take his hemoglobin and examine his stool, both of which in- 
dicated internal hemorrhage. 

Large, foamy, fatty stools occur in pancreatitis, pancreatic deficiency, sprue, 
and celiac disease. 

The stools of constipation consist of small scybalous masses with a coating 
of mucus, or more often are quite normal in appearance, being simply a formed 
stool. 

The stools of ulcerative colitis, amoebic dj^entery, or any ulcerative lesion 
of the intestines arc liquid and conrist largely of pus and blood with some fecal 
matter and undigested food particles. 

Ribbon stools of rectal carcinwna are rarities even in a series of cases of 
rectal carcinoma. 

JIueous stools, the stools of mucous colitis, arc typically masses of opaque 
white mucous casts. Patients frequently have the syndrome of mucous colitis 
without the characteristic stool. Mucus itself is not a specific indication of any- 
thing, as it may result from any irritation. 
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Fermentation, the indication of a somewhat neglected condition of fer- 
mentative diarrhea or colitis, may be demonstrated by placing the stool in a 
Mason jar; the btibbles of fermentation are easily obserrctl after an interval 

The benzidine lest for ocenll blood is of some value. It must be assured 
that the patient has not eaten anj* meat for at least two to three days To ob- 
tain a specimen for the benzidine test the patient is given a one ounce ointment 
jar and a longue depressor and instructed to take a portion of the stool up on 
the totigv\c depressor and transfer it to the jar. The test is very delicate and 
must be critically interpreted in that light, but it often gives positiie results 
in peptic ulcer or gastric cancer when no blood can be demoastrated in the 
vomitiis or gastric contents. 

^Microscopic examination of the stool for food remnants is of little %’aluc, in 
spite of the emphasis put on it in past times 3fcat fibers may be present in the 
stool in enormous amounts after a meal rich in meats, but they do not indicate 
incomplete digestion. “JInch has been written of starch indige.stton, but un- 
digested starch Is nevertheless a rare finding in the stool of adults.” (Cheney: 
The Technic of Stool Examination, M. Clin. North America C: 1567, May, 1923 ) 
Vegetable remnants may bo mistaken by the Inc.xpcr5enccd for the ova of para- 
sites. 



Chapter 22 
FUNCTIONAL TESTS 

Functional liver Tests 
Kormal. Valucs 

1. To test bile retention; 

(a) Icteric index — 2.5 to 5.0. 

(b) Van den Bergh: 

Direct — 10 to 30 seconds after addition of reagent — a reddish-violet 
color. 

Indirect — no color reaction until the addition of alcohol. 

(e) Bilirubin excretion test — retention of 5^ at end of four hours. 

2. Carbohj’dratc function tests; 

Galactose— 40 Gm. by mouth— less than 2 Gm. passed by urine. 

Levxdose — 50 Gm. by mouth. Blood sugar does not rise above 30 mg. Total 
urinary* output 130 mg. 

3. Tests of excretion function: 

(a) Bromsulfaleiii (5 mg. per kilo body weight intravenotisly) ; 5 minutes 
later 35 per cent should t)e in the blood; SO minutes later none in the 
blood, (b) Rose-Bengal test — 50 per cent of the dye will bo removed 
in 2 minutes. 

(e) Azonibin S— discoloration of duodenal contents in 15 to 30 minutes. 

(d) Hipptirie acid synthesis (C Gm. by mouth) — 3 to 3.5 Gm. excreted in 
urine in 4 hours. 

When the subject of a functional test for the liver arises, the inevitable 
question is “Which function!” The multiplicity of functions which the liver 
performs decreases the value of any one test. No single procedure will test the 
iiepatic function as a whole, as the plienolsulfoiiphtiiakin test may he said to 
test the kidney function as a wliole. In fact, the results of a variety of tests 
can hardly be said to give really reliable information concerning the functional 
capacity of the liver. 

The functions of the liver are: 

1. The formation of bile; the escretioji of bilirubin, bile salts, and acids. 

2. Carhohtjdraie MetaboUsm. — The liver recei^-es sinrple, .sugars, mon&sac- 
cliarides, from the intestine, converts them to glycogen, stores glycogen, recon- 
verts it into glucose, and releases it to the blood. 

3. Protein Heiabolism. — Urea formation and deamination of the proleiiis. 

4. Fat Metabolism. — Desaturation ami oxidation of fatty acids; forma- 
tion of ketone bodies and cholesterol esters, and, to a certam extent, the storage 
of fats and cliolesterol. 
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5. Detoxification of deleterious products formed in the gastrointestinal tract 
and carried Ity tlie portal system to the liver. 

6. Coagulation ferment formation — fibrinogen, prothrombin, and anti- 
thrombin. 

7. Dcticulo-endothclial Activity. — ^Destruction of red cells and tlie removal 
of foreign bodies from the Idood stream. 

8. Storage — 

(1) Iron. 

(2) Fat soluble vitamins — A, D, and K. 

(3) E.II.F. (erj’throcyte-matnring factor). 

To test the function of bile formation there have been devised : 

(1) The icterus index determination. 

(2) Van den Bergh reaction. 

These are valuable onb' in the presence of jaundice. 

(3) Bilirubin excretion test. 

To test carbohydrate metabolism there are the galactose and levulose toler- 
ance tests. 

To tost the excretory functions wc have: 

(1) The btomsviUalcm test. 

(2) The Bose-Bcngal test. 

(3) The sodium-phcuoltctraiodophthalein le.st. 

(4) Tlie flzorubin S test. 

To tost detoxification function we have the liippurlc acid concentration test. 

Conditions under which the clinician may wish to test the function of the 
liver are: 

(1) To a.sccrtain the extent of liver damage after recoverj’ from catarrhal 
jaundice or a cholecystitis. 

(2) As a pre-operative prwaution, and for the choice of an anesthetic 

(3) Before the administration of nrs,iiicals in the treatment of syphilis 

(4) Passible cirrho.sis of the liver or hepatic damage from chronic alcohol- 
Lsm. In an alcoholic when the lixer caimnt !« palpated, but there has been 
hematemesis or rectal bleeding, or the spleen is palpable, or without any of tliose 
signs, simply chronic alcoholism — ^a reliable test would bo \cry vahiabic. 

Perhaps the two tests wliieli arc most dependable for routine use are the 
hippuric acid concentration test and the bilinibin excretion lest. Tlicy can be 
done together at the same time. The subject will have to appear in the fasting 
state and drink no water for four hours while tests arc being conducted. Tiici 
act a.s a check on each other, llow'cvcr, positive eoiiclusions should not l>c 
drawn. I know of one .subject who was wannsi of ids dire hepatic condition 
seven years ago as a result of a poor lowing on the bilirulnn excretion test, 
who is .still going strong with no diminution of vigor, change of babit.s, or evi- 
dence of liver damage. Such experiences discourage dogmatism in interpreting 
liver function tests. 
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A brief description of all the testa mentioned above follows: 

Bile Formation. — Red cells are broken down by the retieulo-cndothelial 
system releasing hemoglobin, the porphyrin fraction of which is transferred 
into bilirubin. There is formed a bilimbin-protein complex which does not 
pass the kidney threslmld — ^bilirubin Tj^e I. This is carried by the blood to the 
parenehjTQatous cells of the liver, where its protein component is removed and 
it is changed to bilirubin Type II (Elton’s bilimbmate). It is excreted into the 
bile ducts and passes into the intestine. In the intestine bilirubin Type II is 
converted by bacterial action into urobilinogen: mast o£ this is excreted in the 
feces, but a part is reabsorbed into the blood stream. Of the part returned to 
the blood, a part is re-excreted in the bile, a part converted into hemoglobin, 
and the remainder excreted by the kidneys either as urobilinogen or as urobilin. 

Ictenis index indicates the amount of bilirubin present in the serum. This 
is measured directly by a color test against a standard potassium dichromate 
solution. Normal values are 2.5 to 5. Values between 6 and 15 indicate “latent 
jaundice” or slight retention. Values over 15 are usually associated with obvious 
jaundice. Either obstructive jaundice, or hemolytic anemia will increase the 
readings. 

Van den Bergk Reaction. — This is intended to differentiate obstructive from 
hemolytic jaundice. When sulfanilic acid and sodium uitrjte arc added to a 
solution of bilirubin, a colored compound, aaobilinibin, is formed. When Type 
I bilirubin is present, no color reaction is obtained until the scrum has been 
treated with alcohol. This is the indited reaction, indicating hemolytic anemia. 
With Type 11 bilirubin, the serum, within 10 to 30 seconds after the addition 
of the reagent, assumes a reddish-violet color. Tin's is the direct reaction in* 
dicating obstnicthe jaundice. The bipliasxc reaction indicates that both types 
are present: a red color appears first and upon standing, a violet color develops. 

Bilirubin Excretion Test. — ^The basis of this test is tlie ability of the normal 
liver to excrete an excess of bilirubin in a given time. An amount of bilirubin 
—1 mg. per kilogram of body weight — is injected intravenouslj', and at the end 
of four hours blood is taken from the other arm and the amount of bilirubin 
present is quantitatively determined. A retention of more than 5 per cent of the 
injected serum is considered abnormal. 

VtobUinogen in the urine is absent in total obstruction of the bile dnets, 
because then the precursor has been cut off. s 

Carbohydrate Function Tests. — Galactose and le\Tilose are simple sugars 
which, after absorption, are not converted into glycogen if any considerable 
amount of liver damage exists, therefore they spill over in the urine. 

Forty grams of galactose in 400 c.c. of water are given by nxouth on a fasting 
stomach and specimens of urine arc collected hourly until two sugar-free speci* 
mens are obtained. Normal subjects will pass from 0 to 2 Gra. of sugar in the 
urine. Amounts between 2 and 3 Gm. are suggestive and over 3 Gm. indicate 
definite liver damage. 

Fifty grams of levulose in 400 c.c. of water are given bj* mouth on a fasting 
stomach. Blood is taken for sugar determinations 1 hour and 2 hours later. 
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of foreign substances, such as dyes; and (3) measiirement of the excretion 
of substances ^rhiclj tlie kidney normally excretes. 

Many such tests have been devised, but the clinician would do well to 
direct his laboratory’ to confine its examination to a few which give depend- 
able information about the various factors in the physiology of the kidney. 

Di*. Donald D. Yan Slyke (New York State J. Med. 41; No, 8, April 15, 
1941) states that as a result of comparing I'arious tests of renal function at 
the nepliritic clinic at the Rockefeller Hospital, they have reduced their mutine 
tests to two: (1) the urea clearance as an indicator of changes iu glomerular 
e.vcrction and (2) the uriiie specific gravity test as a measure of tubular reab- 
sorbing power. To these I think may well lie added the old reliable ])hthalein 
excretion test which tests the ability of the tubules to excrete foreign unnatural 
substances. 

The modern theory of renal physiology as developed by Cushing, Richards, 
lilarshall, Smith, Shannon, Rhoades and others (see Smith, 11. W. : The 
Physiology of the Kidney, New York, 1937, Oxford Univ. Press) gives the 
clinician a valuable visualization. It is well summarized in the words of Van 
Slyke: 

“As the blood courses through the glomerular capillaries, a part of the 
plasma water is filtered out into the capsular spaces of the glomeruli. This frac- 
tion appears to be usually about 20 per cent of the total plasma water. "With 
this water aro filtei-ed all tho sugar, salt, urea, uric acid, creatinine, and other 
noncolloidal substances dissolved in the water os it circulates in the plasma. 
The rate of glomerular filtrate formation in man appears to be at the rate of 
about 6 L. per hour, or 150 h. per twenty-four hours. 

“The filtrate is formed by mechanical filtration. All the dissolved sub- 
stances of the plasma arc in it, not only those such as urea and uric acid, which 
are waste products to be gotten rid of, but also the glucose and bicarbonate, 
which are needed in the body. Other substances such ns the water and salt of 
the filtrate are filtered in much greater amounts than the body can afford to 
lose. To let the waste products pass into the urine and at the same time to 
save the blood substances that are needed in the body, the cells lining the 
tubules exert a highly selective action in reabsorbing the needed substances and 
letting pass into the urine the waste products and such amounts of sodium 
chloride, ^vafer, and other partially needed mateiials as are z-equired to main- 
tain norma] voluroc and composition of the lH>dy fluids. 

“Besides their power of selective rcabsorption the tubules have a ^ese^^•e 
function of excretion; the tubular cells can pick foreign substances, siicli as 
injected dyes, from the blood and extrude them into the tubular lumina, whence 
they pass into tlie urine. This function appears to have no important part in 
man in the excretion of naturally occurring urinary substances ; it is a reser\-e 
power used to handle foreign substances that cannot be excreted by means of 
glomerular filtration. Tubular excretion is tJjc process by which injected 
phenolsuUonphthalcin is excreted.” 

Specific gravity tests depend upon restricting fluid intake for a certain 
length of time and measuring the specific gravity of the urine during the latter 
part of the period. According to Addis’ method (Arch. Int. Med. SO: 559, 
1932), the patient is put on a d»:>' diet for twenty-four hours—from one morning 
to the next. No fluids are given from after breakfast one morning until break- 
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fast the next morning. The urine is collected during the last twelve hours of this 
period and the specific gravity determined. If much albumin is present, the 
albumin content must be determined and correction made for its effect on the 
specific gra^ty ; this is done by subtracting from the observed specific gravity 

0.003 for each per cent of protein in the urine. A person ivith normal kidneys 
will void, during the twelve hours of the test period, a urine with a specific 
gravity of over 1.026. 

Urea Clearance Test. — A normal adult under ordinary conditions of 
urinary flow, excretes per minute the amount of urea contained in 75 c.c. of 
blood. 

In performing the test two glasses of wafer arc given to promote a full 
flow of urine. The first glass of water is given, and the subject empties his 
bladder, but the specimen is not saved. At the end of an hour the subject 
again empties his bladder, and the specimen is saved. A sample of blood is 
draivn (2 c.c.). The subject then drinks his second glass of water. At the end 
of the second hour the subject again voids completely, and the specimen is 
saved. 

After urine and blood analysts, the urea clearance is indicated as 


Percents^ of sorraal urea clearaoce = 100 x 


CoBcentralioa of wea in diluted trine 
CoBceatratioB of urea in the blood 


The usual range is between 75 and 130 per cent of average normal. 

The Pheoolsulfonphtbalein Test. — 

1. Give the subject about two glasses (300 to 400 c.c.) of water. 

2. Tnenty minutes later have him empty his bladder; discard the specimen. 

3. Give 1 c.c. of sterile pbenolsulfonplitbalein solution intramuscularly. 

4. One hour and ten minutes later the subject empties the bladder; save all 
of this specimen. (The extra ten minutes represents the average time from the 
injection to the appearance of the dye in the urine.) 

5. Two hours and ten minutes after the injection, the subject empties the 
bladder again. The output of phenobulfonphthalein in each specimen is esti- 
mated. Normal standards are 40 to 50 per cent of the dye eliminated the first 
hour; 60 to 75 per cent eliminated in two hours. In slight impairment of 
renal function total excretion is 40 to 60 per cent, in moderate impairment, 
25 to 40 per cent, in marked impairment, 10 to 25 per cent, in maximal impair- 
ment, below 10 per cent. 

Interpretation of the Tests. — ^Thc fall of urea clearance is a measure of 
the proportion of glomeruli destroyed- "When 50 per cent of glomeruli are 
dcstroy<^, the fall is about 20 per cent. As destniction of glomeruli falls below 
50 per cent, urea clearance falls at an increasingly rapid rate. (Haymau and 
Johnston: J. Clin. Investigation 12: 877, 1933.) Shock and other temporary 
influences will retard urea clearance as well as glomerular destruction. 

In acute nephritb, when severe, the urea clearance falls to low levels and 
the specific gravity to the uremic range in the neighborhood of 1.010. As 
recovery occurs, the figures improve and are the best index to the improvement. 
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The clearance way reach normal long before the specific gravity improves. In 
mild degrees of renal damage, the specific gravity is more sensitive than the 
urea clearance. In estimating prognosis in acute nephritis, when the urea 
clearance has fallen, a beginning of a rise toward normal always occurs within 
four months if recovery is to follow. 

Chronic Nephritis . — ^Early sts^es may not show much reduction in clearance, 
especially in nephrosis with insidious onset. On the contrary, some cases may 
show early fall of clearance percentages, and prognosis is affected by the rapidity 
and steadiness with which urea clearance percentages fall. The specific gravity 
usually falls along wth the urea clearance, and when a level of 30 per cent 
clearance is reached, the specific gravity has usually reached 1.008 to 1.012. 
From here on, prognosis must depend upon urea clearance because the specific 
gravity has reached bottom level. 

“The relative behaviors of the clearance and specific gravity tests may be 
summarized by stating that, in most cases, the specific gravity is the more 
sensitive indicator of mUd degrees of damage, tchile the clearance must he relied 
upon to indicofc changes in the more severe degrees." (Van Slykes, New York 
State J. Med. 41: No. 8, 1941.) 

Uremia . — When the area clearance falls to 6 per cent, uremia is either 
present or imminent. 



Chapter 23 

THE CEREBROSPINAL FLUID 

The cerebrospinal fluid is not examined as a routine, but only when there 
are indications or suspicions that the results of tests will be contributory. The 
common clinical indications for examination are (1) meningismus of acute 
onset indicating epidemic cerebrospinal meningitis, pneumococcic meningitis, 
tuberculous meningitis, (2) suspected anterior poliomyelitis, (3) encephalitis 
lethargica, (4) central nervous system syphilis, and (5) spinal cord tumors. 

Contraindications for spinal puncture are S 3 Tnptoms of greatly increased 
intracranial pressure due to subtentorial tumoKi, intracranial hemorrhage or 
abscess producing severe pressure symptoms, ftwl certain cases of skull frac- 
ture. (There is room for debate concerning the advisability of spinal punc- 
ture in head injuries.) 

Cisternal puncture is performed more for therapeutic than for diagnostic 
purposes. It should be tried when there is a dry lumbar tap in meningitis. 
The deductions obtained from cisternal fluid do not differ from those obtained 
from fluid by lumbar puncture. 

The gross appearance of cerebrospinal fluid is that of a clear, sparkling, 
transparent liquid. Any cloudiness indicating the presence of pus cells or 
coloration indicating the presence of blood is significant. In the midst of an 
epidemic of cerebrospinal meningitis, the presence of fluid that approaches pus 
iu appearance calls for the immediate introduction of antimeningococoie scrum 
through the drainage needle, after a proper amount of cerebrospinal fluid has 
been removed. 

In addition to a description of the gross appearance routine examination 
of the cerebrospinal fluid includes the following information: 


NOBMAL 

1. Pressure 70-190 

2. Cells per c. mm. 0 0 

3. Gloliulin 0 

4. Protein— mg./lOO ex. 0 

5. Sugar — mg./lOO ex. 50-75 

6. Clilorj<3es— nig./100 ex. 720-750 

7. Xoaptotein ex. 12-18 

8. Gold sol 000000000 


Pressure . — Ccrcbraspinal fluid flows from the needle under nonnal pressure 
at the rate of about 20 to 60 drops per minute, but this is a rough and unreliable 
method of estimating pressure. Either a straight water tube or U tube mer- 
cury manometer should be ready to use as soon ns the canal is entered. 

Tlie normal pressure in the horizontal position is about 125 mm. of water 
(75-200 mm. range) and 8 inm. of mercury. The mercuiy' manometer’s fault is 
that it does not show small variations. The water tube has also the advantage 
that it can be sterilized. 
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Pressure above 200 inm. of water is regarded with suspicion, although un- 
comfortable position of the patient, with cramping or straining, breadth hold- 
ing, etc., must be ruled out. Pressure above 260 mm, is definitely pathologic, 
and above 300 mm. always denotes, according to James B. Ayer, increased 
intracranial pres.sure. Any inflammatory process in the meninges will raise 
the pressure somewhat. The highest pressures, frequently 700 to 800 mm. of 
water, are found in brain tumors; a pressure of 1,000 mm. has been recorded. 
There are constant fluctuations in pressure due to breathing. Low pressures 
have less definite significance than have high pres.snres. 

The Queckenstedt test consists in making pressure over the jugular veins 
while the lumbar puncture needle attached to a manometer i.s in place. This 
results in rise in pressure nnles-s there is blockage in the spinal subarachnoid 
spaces (double lateral sinus thrombosis, meningitis, or tumor). The Tobey- 
Ayer test is positive in lateral sinus or jugular thrombosis on one side: pres- 
sure on the jugular vein on the affected side causes no rise in pressure, while 
pressure on the opposite side causes rise in pressure. The Froin syndrome 
consists of the presence, in cases of complete subarachnoid block unth positive 
Queckenstedt, of xanthochromia, in the fluid below the block, marked increase 
in protein and fibrin with a tendency to clot en masse, and the cell count may 
or may not be increased. 

The color of the normal cerebrospinal fluid is that of distilled water. 
"When a clear yellowish color (xanthochromia) is noted, it is due to blood 
pigment and indicates a previous intracnnal hemorrhage or venous stasis due 
to spinal cord tumor. Vellowish fluids may sometimes possibly— the qualifying 
adjectives are intentional— be due to jaundice. Some yello^y fluids are posi- 
tive by the benzidine test, some by the van den Bergh test. Ordinary jaundice 
does not discolor spinal fluid, but long-continued jaundice may. 

The Cell Count . — The count for white blood cells in the fluid should be 
made immediately. Counts of over 10 cells per c. mm. are considered patho- 
logic. In cases of suspected anterior poliomyelitis counts above 10 (usually 
lymphocytes) have a weighty positive value. In nenrosyphilis the cell count 
is moderately elevated. In epidemic cerebrospinal meningitis or other forms 
of suppurative meningitis the counts may go as high as 10,000. 

Protein normally is present in amounts of 20 to 40 mg. per 100 c.c. Under 
pathologic conditions it may increase up to 4 grams per 100 c.c., approaching 
the amount in blood serum. Mixture of one part of spinal fluid with 3 parts 
of 95 per cent alcohol gives a flocculation that is a rough quantitative measure 
of protein content. The globulin ring test of Ross-Jones i.s, however, taken 
as the standard for quantitative determination. The tests should be done 
routinely and ^^ith great care because the presence of globulin is of the great- 
est importance, far more so than the gold sol test. In disease of the central 
nervous system there is permeability of the membranes to serum proteins, and 
in practically all diseases of the central nei^-ous system there is significant 
increase of protein in the cerebrospinal fluid. 

The colloidal tests include the gold chloride test of Lange, the gum mastic 
test of Emanuel, and the benzoin test of Guillaln. For the gold sol test, which 
is most commonly employed, a set of 11 test tubes are set up in a rack and 
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spinal fluid diluted ivith salt solution is placed in ten of them : tube II, filled 
only Tilth salt solution, is the controL The amount of spinal fluid in the tubes 
is graduated, the amount diminishing toward the right. Then gold solution is 
added to all the tubes, and they are allowed to stand at room temperature for 
an hoTir. The test depends upon the color changes and are expressed in 
figures thus: 

Orange red 0 

lied bine 1 

^^olet 2 

Blue 3 

Pale bine 4 

Colorless 5 

Normal reading is OOOllOOOOO. 

Paretic cvrve is 5555432100. 

Multiple eelerosia has tbe same eorre as the paretic curve, but the flnid has a negative 
tVassennana. 

Tales dorealii curve is 0123320000. 

Menin^itie curve is 0001245316. 

(The results are often reported as first tone reaction [5555432101, midsone reaction 
[0000232100], or third sooe reaction [0001245310J.) 

The mechanism of these precipitation tests is not dearly understood. They 
are not pathognomonic, but taken in connection with other tests they are sug- 
gestive and helpful. 

Chlorides are low in bacterial meningitis. Sugar is low in acute menin- 
gitis and tuberculous meningitw. Neither of these tests, however, is of any 
real value clinically. 

A ^Vasse^Ilann test is done routinely on all spinal fluids except those 
obviously from cases of acute suppurative meningitis. It is of great diag- 
nostic and prognostic value. In many cases of tabes it is positive when the blood 
serologj' is negative. Positive tests may appear years before there are any symp- 
toms or physical signs of central nervous system involvement. A negative Was- 
sermann on the spinal fluid (in the absence of recent treatment and this is a 
dubious exception) may be considered presumptive evidence of lack of syph- 
ilitic involvement (Ij. W, Diggs in Kmcke and Parker’s Textbook of Clinical 
Pathology). Keports of one or two positive are not of significance alone, but 
acquire significance in the presence of other signs and other positive tests. 

Diseases in which changes in the cerebrospinal fluid occur: 

The Acute Meningitides. — ^The fluid is pussy in greater or less degree and 
can be so distinguished by the naked eye. The organism should be identified — 
the meningococcus, pneumococcus, streptococcus, staphylococcus, B. pyo- 
cyaticus, B. typhosis, B. coli, micrococcus, calarrhalis, etc. 

Tuberculous Meningitis. — The fluid, which is under moderate pressure 
(200-300 mm.), is clear or slightly turbid; a clot appears on standing, and 
there are 50 to 100 cells (polynuclcars and lymphocytes in about equal parts). 
Tubercle bacilli can be demonstrated in 93 per cent of cases at any stage by 
ordinary staining technique. They arc roost likely to be found in the clot or 
pellicle. 
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Acute Poliomyelitis, Epidemic Encephalitis, and Brain Abscess.— These 
show similar fluid finditiRs: high pressure, clear or slightly turbid fluid with 
moderately raised cell counts, usually under 100, slight increase in protein, 
and variable but abnormal colloidal tests. 

Central Nervous System Syplulis.— The fluid varies with various stages 
and types of syphilis. 

Laic Primari/ and Secondart/ Syphilis . — ^Jfoderately increased cell count 
(lymphocytes 20-50), increased protein, and positive Wassemann, indicating 
probably an aseptic meningitis. This does not occur in all, but does in many 
cases during the efflorescent stage. It does not mean that the patient will 
develop neurosyphilhs bnt some patients presenting this picture do go on to 
clinical stages. 

Acute Meningitis. — This condition occurs during the first year, usually 
about si.v months after infection. There is increased pre.ssure {250*950 mm.), 
increased cell count (500-1,000 cells), positive Wassermann, positive globulin, 
colloidal tests positive b\it not Rpecific in tj*pe. 

late Neurosyphilis. — Ayer (Cecil’.s Textbook of Medicine, W. B. Saunders, 
1940, Fifth edition) distinguishes two tiTJcs of reaction — strong and weak. 
The strong reactions are present in paresis, some oases of tabes, and in optic 
atrophy. Strong reactions indicate severe parenchymatous involvement, and 
more resistant infection. The weak reactions are present in some cases of 
tabes and in meningovascular syphilis, when the process is active and ad- 
vancing. “In by far the larger number of progressive cases of late syphilis 


the reactions are of this character.” (Ayer.) 

STRONG 

WEAK 

Cyiolog)- 

10 to mononucleara 

SO-80 mononuclears 

Total protein 

SO-125 mg. per 100 e.e. 

50 100 2 Sg. per 300 «.& 

Globulin ring te«t 

Strongly pojltive 

WeaWy positive 

Gold sol 

5554321000 

3323321000 

Waasermann 

Strongly positiTe 

■Weak, moderate, or strongly positive 

Blood Wasaermann , 

Strongly posHiTe 

Positive or negative 


Under treatment the spinal fluid changes show regression and a return to 
near-normal conditions. A drop in the cell count is usually the first change, 
followed by a change in the MVassermann. The gold sol curve is very resistant 
to improvement toward normal. Even in the presence of clinical improvement, 
if the .spinal fluid changes remain fixed, the prognosis is dubious and grave. 

Latent neurosj'philis occurs with clinical signs, but normal or nearly nor- 
mal spinal fluid. The prognosis here is fairly hopeful, although guarded, as 
the indication is that the process is stationary and inactive. 

Spinal Subarachnoid Block. — If the communication between the fluid in 
the spinal part and the cerebral part of the cerebrospinal canal is interrupted, 
the fluid below the block shows an increase in protein content and often dis- 
coloration. The cell count is not necessarily increased. The maneuver of 
compressing the internal jugular reins results in no increase in pressure from 
the spinal puncture. Causes of spinal subarachnoid block arc tumors, ab- 
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seesscs, and dislocations of the spine; intraspinal but extradural lesions, such 
as abscess or tumor; subdural tumors of the meninges; acute exudate as in 
suppurative or epidemic meningitis (in this case the blood may be due to in- 
flammatory edema of the entire cord) ; chronic adhesions or cysts: in the cord 
itself, tumors, gumma, or syringomyelia. 

Lateral Sinus Thrombosis. — Compression of the jugular vein on the side 
of the thrombosis fails to elevate the pressure of the spinal fluid, while pres- 
sure on the unaffected side does raise it. 

Amyotrophic lateral sclerosis, chronic muscular atrophy, combined system 
disease as in pernicious anemia and most other degenerative diseases of the 
central nervous system, produces no characteristic fluid changes. 

Multiple sclerosis, however, shows a quite characteristic set of findings. 
The pressure is normal, the protein content high (50-60 mg. per 100 e.c.), 
globulin is pre.sent in small amount, the cell count is increased slightly (15-30 
cells), the gold sol shows a paretic cur\-e, and the AVassermann is negative. 

Kadiculitis, such as herpes zoster, or nonspecific intercostal neuritis, etc., 
shows alight increase in cells and often marked increase in protein. 

Cerebral Hemorrhage. — Bloody spinal fluid (provided error of technique 
is eliminated — sometimes tlm needle goes into a vertebral vein) indicates cither 
bleeding of the pial vessels with or without brain damage from head injuries 
OP spontaneous hemorrhage froo* some cerebral ves.sel, usually into the ven- 
tricles. In such eases the fluid may continue bloody or discolored for weeks. 
In arterial hemorrhage into the epidural .space and venous hemorrhage into 
the subdural space, the fluid may remain clear but the pressure is increased. 
(Ayer.) 
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Fluids obtained from the pleural, pericardial, or peritoneal cavities are 
classified as transudates and exudates. 

Transudates are the same as edema fluids. "When the colloid osmotic 
pressure of the blood is decreased, as in nephrosis, an excess of fluid is forced 
out from the capillary vessels into the areolar connective tissue spaces and 
the serous cavities. SVhen, as in the engagement of cardiac decomposition, 
there is an increase in intraeapillarj’ blood pressure the same thing occurs. 
(This is, of course, a very dogmatic statement of the cause of edema.) 

Exudates are the result of inflammatoiy' processes in the serous cavities — 
pleural effusion and emp 3 ’ema in the pleura, and tuberculous peritonitis and 
suppurative peritonitis in the peritoncuoi. 

Fluids which accumulate as the result of neo-plastic implantation do not 
classify readily as either transudates or exudates. 

Chylous fluid has an origin peculiar to itself. 

Scrotal fluids require separate consideration. 

Transudates and e.xuclates are cJa.ssically differentiated as follows: 


TRAysyt»\TE8 


KSUBATES 


Color 

Total Protein 
Speeifle Gravity 
Cells 


Llglit yellow 

Less than 2.5 Gm. per 100 c.e. 
Under 1.010 

ilesothelial cells predominate 


Yellow to turbid, to pussy 
Over 3 Gm. per 100 e.c. 

Orerl.OlC 

Leucocytes, lymphocytes predominate 


These are, however, not hard and fast distinctions. Paddock (The Diag- 
nostic Significance of Serous Fluids in Disease, New England J. Sled. 223 : No. 
25, December 19, 1940) found that in pleural effusion 90 per cent of cardiac 
fluids have a specific gravity of 1.016 or le&s and 90 per cent of tuberculous 
fluids have a specific gravity ofl.016 or more. In the ascitic fluid of cirrhosis 
95 per cent of fluids was 1.015 or less. In nontuberculoxis infected pleural 
fluids, 31 per cent of specific gravity of 1.013 or less, and 3i per eejif of cardiac 
peritoneal effusions had a specific gravitj- of 1.016 or more. Goldman, in a 
large series of cases, found that tuberculous effusions average a specific gravity' 
of 1.023, malignant effusions 1.017, and transudates (cardionephritics) aver- 
age 1.012. 

Cytologic examination is of some interest. The fluid is centrifuged at 
high speed, and the sediment is stained with Wright’s stain. Transudates 
give a rather brilliant variety of leucocytes, Ijnnphocytes, monocytes, with the 
predominating cell the large mesothelial or endothelial cell undergoing fatty 
degeneration. Tuberculous fluids show monotonously lymphocytes. Suppura- 
tive exudates, of course, show neutrophilc leucocytes almost exclusively. 

By the method of Maudlebaum (Proe. New York Path. Soe. 1900) a bet- 
ter perspective of the cell content of these fluids can be obtained, and as 
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pointed out by Goldman (The Valae of the Cytological Study of Effusions, 
"Washington University Clinics, J. Mo. M. A. 26: No. 12, Dec., 1929). 

The Mandlebaura method: 500 c.c. of liquid is placed in a large Erlen- 
meyer flask and allowed to stand overnight in an icebox. The supernatant 
fluid is decanted and the sediment, ponred in a large 50 c.c. centrifuge, is 
centrifuged for at least twenty minutes. The supernatant fluid is again de- 
canted and the sediment is hardened with 10 per cent formalin or Zenker’s 
fluid for twenty-four hours. The fixed sediment is then treated as tissue by 
fixing, embedding, and sectioning. 

Zemansky (Am. J. 31. Sc. 175 : 673, 1928) has shown that GO per cent of 
carcinomatous effusions can be identified with accuracy. • The pictures are 
often striking, as when a ring of metastatic bronchogenic cancer cells is seen. 



FIf, 72. Ch>loUA skIIIc flulJ, folltjwlns imlaitstlc pluc rauiied by carcinoma of the stomach 

vhich blocked the reeeptacuigm ehj'li. 

Hemorrhagic pleural effusions (blood-tinged fiuids are not characteristic 
of anj-thing, nor is the finding of a few red cells microscopically) arc due to 
malignant neoplasm in G5 per cent of cases. (Berliner; Hemorrhagic Pleural 
Effusion — An Ana1y.sis of 120 Cases, Ann. Int. Jfed. 14; No. 12, June, 1941.) 
The cause of hemorrhagic effusion in the nonmalignant cases was: 

Miscellaneous inflammatory condition — sepsis, lobar pneumonia, broncho- 
pneumonia, lung absccs.s, polyserositis — 13 cases. 

Tuberculosis — 8 ca.scs. 

Pulmonary embolism — 10 eases. 

Lcuccmia — 2 cases. 

Hodgkin’s disease — 1 case. 

Uremia associated with cardiac failure — 1 case. 

Undetermined causes — 5 cases. 
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Pelvic fibromatous tumors — ^2 cases. This condition is of interest as a 
clinical syndrome established by the reports of Iloon (Fibromata of the Ovary, 
Surg., Gynee., and Obst. 36 : 247, 1923), Salmon (Benign Pelvic Tumors Asso- 
ciated With Ascites and Pleural Effusion, J. 3It. Sinai Hosp. 1: 169, 1934), and 
Weld (Fibroma of the Ovary With Ascites and Pleural Effusion, New England 
J. Jled. 218: 262, 1938). It consists of hemorrhagic pleural effusion in con- 
nection with benign pelvic fibromatous tumors. The effusions which are large 
disappear on removal of the pelvic tumors. They are possibly due to pulmo- 
narj’ embolism. 

Chylous ascites or/and ehylothora.v is usually due to trauma, or more fre- 
quently to carcinoma of the stomach with a metastatic plug obstructing the 
thoracic duet and the receptaculum ehyli. In one such case of my owm the 
enlargement of the duet could be seen and palpated in the neck above the 
clavicle. Chylous fluids may also be due to nephritis, elephantiasis, new growth 
in the pleura, and enlarged glands. 

Jlxicinous fluids, particularly from the peritoneal cavity, are apparently 
always associated with neoplasm. (McConnell: A Slucin-Contaiumg Cyst of 
the Ovary, J. Med. Research 15: 105, 1909; Amberg: iincin in the Pleural 
Fluid, Proc. Staff. Meet., ilayo Clin. 8 : 181, 1933.) 

Eosinophilic fluid occurs in such a large number of conditions that it can- 
not be said to have any specificity (see Cunningham : On the Origin of Free 
Cells of Serous Exudates, Am. J. Physiol. 59: 1, 1922). 

Rheumatic effusions occur in a small fraction of cases of acute rheumatic 
fever (this does not mean pericardial fluid, which may almost be said to be 
an accompaniment of rheumatic fever) and have the properties of exudates — 
a high specific gravity, a tendency to bloodiness, presence of leucocytes, and a 
tendency to clot. 

Pericardial fluids have not been very thoroughly investigated. Rheumatic 
effusions are commonest. Small effusions occur after coronary infarction. 
Tuberculous pericardial effusion occurs. When pericardial fluid is bloody, it 
usually means rupture or occlusion of a coronary vessel. 



Chapter 2b 

IMMUNOLOGIC TESTS— BLOOD AND SKIN 

Serologic tests that are of proved value in the diagnosis of disease* 
Precipitation Tests: 

•Syphilis (IliDton, Kftlm, Kline, Kolmer, and Kacle tests). These are very useful, since 
their ease of performance and high wnsitirity make them ideal for the exclusion 
of syphilis. 

Parasitic Jnfections. In triehin>a<i« and ecliioococens disease, patients usually develop 
high titers of preeipitins, ns well as positive skin tests. 

PiifMBionfa. Test for the presoiice of eap-nilar pohsaecliaride in the blood and urine 
may lie a valuable guide to prognosis and Urns to tlierapy. 

Ptuid. A ring at the Intcrfaee boturen spinal fluid and influenral or tneniugo 
eoeeal anti*«rum Indicates meningitis uitli the correspoailing organism. 
Agglutlnatloa Tests: 

BruceVoiis. Agglutinins nhen present in titer of I:^ or more are usually sigulflcant. 
The test is often negative in ehronie infeetioos or may be jiositive in normal sub' 
jecis in endemic areas, p.trtieubtly after acute infections. 

rutaremid. Agglutinins nearly alivavs ri«e, usually to high titers, and persist for many 

}rari. 

Pnnmoniii. Agglutinins are considere<l by many to be t)ic most satisfactory method for 
titrating antiliodies. 

Bjrienlff]/, Agglutinin titer selJoni ri*es liigti. Occasionally nn agglutination test is 
useful, e.g^ when positive stool cultures are not obtained. Te*ts with the Stone and 
fehiga typos are rjuito spoeifle: the Heiner group is anligonically heterogeneous 

Salmonella Infeeliom. In this group of iafoctioos, agglutination tests are of great 
rnloc. The nork of Kauffmann and tMiite has rcvealeil an evlraori}inar> number 
of antigens in the group. A properly perfortned tVidal test should include the 
various organisms that fan«o enteric feicr in the loc^l nre.a. For A'ew England 
this would be f.l’frlhella typAosa, S. trho(tmuUeri (pamty]>hoid B), S. suipcsti/er, 
S. (nlenlida, and S. aertryele. Two lyi-cs of agglutination occur: the so called 
"H" or flagellar agglutioaiion due to eensitization of the flagellar antigens, 
and the “O” or somalic agglntinalioD caused by sensitization of the bacterial 
bodies. It agglutination is mpid (iwo Lours at 53* C.), and large floecuies are 
formed. O Rgglutinalion resjuires six to twelve hours at 53* C., and tine granular 
masses are formed. To delect O agglutinins either ii nonmotile strain or a spe- 
cially prejrared sn*pcnsioD treated svilh heal to destroy the H antigen must be 
used. O agglutinations are scry important in tlotiblful cases, because although 
a high II agglntinin titer may be pemluced by prophylactic vaccination or the 
anamnestic reaction, O agglutinins seldom appear above a titer of 1:80 except 
in response to infection, when they usually parallel II agglutinin?. 

iafrcliiMis itononvcleosU (heterophil agglutinin test), .Sirnms in this disease aggluti- 
nate sheep and ox red blood cells in high titers. This may Is; associated with a 
false positive serologic test for syphilis. 

•Taken by permlsilon from an article by Charles A. Janeway, iLl>, on UtrOlcat Pios«»s 
tn Unetertolotrr, New imgland At. A Ii, J. *Sl: No. May S. Ull. 

<iCS 
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liicleltsKXl Infections (WeiZ-FeliT reacHoa). I’atients recovering; frora rieketfsial infec- 
tions agglutinate certain Proteus strains. Typhus group agglutinates OX and OX 
19, fsutsuganmshi group OX-K, spotted fercr group both strains. 
Com-plemeut-Tlxitioa Tests: 

Syphilis (IVassorroann test). 

Gonococcus Infections. The gonococcus complement fixation test is much abused. Anti- 
bodies appear only infrequently »n re<pon«e to local genitourinary infections, but 
do appear in a high percentage of cases of endocarditis and arthritis. The test is 
useless in following the course of local gonorrhea, hut very useful in the differential 
diagnosis of arthritis and bacterial endocarditis. 

Positive serologic tests are interpreted “on the assumption that the de- 
velopment of antibodies against a particular infectious agent or some of its 
products is evidence that the patient has suffered from an infection due to 
that particular agent. The assumption is based on two premises: that anti- 
bodies are specific and that their formation is always induced by a specific 
stimulus. These premises have a solid immunologic foundation because specificity 
is the most striking characteristic of serologic reactions." (Janeway.) 

The report of a positive serologic test for any of the diseases mentioned 
in the foregoing list is therefore among the most reliable and immutable diag- 
nostic reports the clinician considers. 

Serologic Tests for Syphilis 

The original ‘Wa-ssenuann test has been modified by a number of workers 
so that the clinician now finds reports of Kahn, Hinton, Kline, Kolmer, and 
Eagle tests from various laboratories. Moore and Eagle (The Confusing Mul- 
tiplicity of Serologic Tests for S>T)hilis, J.A. Jf. A. 317? No. 4, July 26, 1941) 
have logically protested against this practice and suggest that the results of 
laboratory findings bo reported on an over-all composite basis as “Serologic 
Tests for Sj^bilis — Positive, Doubtful or Negative" (S.T.S.). The rever.se of 
the report sheet should carrj- a statement as to the results obtained with indi- 
vidual tests, on which the over-all report is based, so that no information of 
diagnostic importance i.s withheld from the clitiiciatn 

Two forms of serologic tests are »ised for sj'phili.s — complement-fixation 
tests and flocculation tests. The complcraent-fi-xation tests consist essentially 
of incubating the blood scrum of the patient with a suspension of lipoids (anti- 
gen) and with complement. This fixation is a quantitative reaction which 
depends upon the antigen-antibody union. The fixation of complement is an 
invisible reaction, and it is therefore necessary to introduce an indicator — a 
hemolytic system usually in the form of antisheep hemolysis and sheep red 
eorpxiseles. M’hen sj'philitic reagents are present, they combine with the anti- 
gen, fixing if, and no hemolysis of the sheep cells occurs; this constitutes a 
positive test. The original \Yassermann is a complement-fixation test. The 
most used modifications-— tlie Kolmer and the Eagle tests — are designed to be 
more sensitive and more specific than the original. 

Flocculation tests depend upon the phenomenon that when a properly pre- 
pared lipoid extract of beef heart is mixed in certain proportion with a syph- 
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ilitic sonim, a precipitate is formed. Floccolation te.sts do not require com- 
plement and a hemolytic system, and they take less time to perform. They 
are considered more sensitive than the complement-fixation tests The ones 
commonly in use in the United Slates and Canada are the Kahn, the Kline, 
the Hinton, and the Eagle tests. (For a detailed comparison of the various 
tests see Supp. 1, Venereal Disease Information, Washington, D. C., 1935 ; and 
Snpp. 9, Venereal Disease Information, Washington, D. C., 1939.) 

As to the relative value of the tvro tests, I believe the feeling of esper- 
ienced syphilographers is v ell expressed by Dr. John IT. Stokes {Modern Clin- 
ical Sypliilology, W. B. Saunders Co., 1934) : “The clinician must concede the 
value of these researches (flocciilalion tests) as an effort to simplify and render 
more available the laboratory tests for sjT»hins. The basis for their efficiency 
has, however, been the Wassermann test, and to a properly performed Wasser- 
mann test they remain thus far sulwidiary and on the whole less trustworthy.” 

The clinician, in other words, in all doubtful eases will wish a report on a 
flocculation test and for confirmation a report on a complement-fixation test. 

JTost of the reports wo have on the value of serologic tests for syphilis 
arc based on the Wassermann test, but where comparative data are as-ailnble- 
they are supported by the results from the various modifications of complement- 
fixation and precipitation te.sts. We ivill, therefore, record them as Scrologlo 
Tests for Syphilis. 

PRIMABY StPHTUS 

puBATioy or aiAVCBE rcscEvrAor, posiTin: b.t.s. 

I-IO iliys SC 

lOSOdayi 64 

' SOSOdayi 70 

o«fii 40 days 100 

(Dark-field examination of serapiiigs from the chancre should, of course, 
supplement the serologic tests. Or rather, the other way about — the serologic 
tests supplement the dark-field examination. In chancres 1 to 10 days old, 
dark-field examination i.s positive in 94 per cent of cases; in chancres 30 to 20 
days old, in 53 per cent of cases; in chancres over 40 days old in 30 per cent 
of cases.) 

“The highest positive efficiency of the AVnssermann test is reached in a 
period extending from about three weeks after the appearance of the chancre 
to the height of secondary mnnifeslntions covering roughly about six months. 
Prom this pinnacle of efficiency the proportion of positive Wnssennann results 
obtained from tbc blood gradually declines.” (Stokes.) 

Secondabt Staue 

In a series of 53 consecutive cases examined by Jloursand (The Practical 
Value of the Wassermann Ilcaction, Texas State J. Med., March, 3917) in the 
secondary stage of syphilis, all gave positive reaction. The percentages of 
positis’c reactions in the secondary stages, as given by various obsen-ers, varj' 
from 92 to 100 per cent. 
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IjATE Sythius 


Des Brisay* compiled the follovring table showing percentage of positive 
serologic tests for tj^pes of untreated syphilis; 


PEE CENT 


Visceral 100 

Latent 93 

Cardiovascular 85 

Osseous 84 

Cutaneous ' 81 

Mucous membrane SO 

N'euroayphilis (blood reaction) 41 


CONCIINITAL SvTHILIS 

Kolmer states that in manifest untreated congenital sj'philis of children 
one year or over in age, the serologic test is positive in 97 to 100 per cent 
of cases. 

From all this evidence it becomes manifest that a positive serologic report 
is of the greatest significance. Some clinical conditions have been reported to 
give a nonspecific positive reaction. In yaws there is no question that a posi- 
tive test is obtainable about as often as in syphilis itself, but yaws, as a clinical 
confusion, does not enter into the calculations of clinicians in temperate cli- 
mates. Other conditions reported as giving false positive reactions are: leprosy, 
tuberculosis, the acute exanthemata, pneumonia, septicemia, trypanosomiasis, 
relapsing fever, general anesthesia, advanced carcinosis (especially hepatic), 
pernicious anemia, malaria, pregnancy, ^Vel^s disease, diabetes, spirochetal 
(Vincent’s) infection of the lungs, and systemic mycotic infections. All of 
these are quite debatable, although the careful clinician will wish to cheek up 
on the test in their presence. 

Negative Serologic Tests for Syphilis 

In suspected secondary syphilis, in the efflorescent stage, repeated negative 
serologic tests have great significance — sufficient, according to Stokes, prac- 
tically to rule out syphilis. After that the significance of a negative reaction 
becomes less and less. “From one-fifth to one-half the syphilis which the 
average clinician sees will present itself with negative Wassermann credentials, 
and will Jiave to be recognized by other means or go undetected. Patients 
have gone to their doom with a record of years of negative tests. Many of 
the gravest complications of the disease may appear and progress to fatal 
degenerations, especially in the nervous and the vascular systems, with never 
a hint from the blood "NVassermaim reaction, and persistently negative tests 
may reverse to subsequently irreversible positives without an apparent cause.” 
(Stokes.) 

Doubtful or plus-minus reactions, when no treatment has been instituted, 
should be regarded with wholesome suspicion. In their presence one is thrown 

•Stokes, J. H, and Des BrUay. H. Canadian M. A. J.. 14: 715-718. Aug.. 1924. 
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back on the arduous and time-consuming task of being a clinician. But, after 
all, the diagnosis of sji)hilis is not exactly the place for the government doctor 
or any other short-cut artist. 

Provoc.\tive W'a.ssekm \xx 

In 1910 Gcnnerieh annotmced that o negatii'c Wassermann test could bp 
re-actuated by a preliminary small intravenous dose of arsphenaminc. Thi.s 
procedure ha.s taken its place as a routine part of tbe diagnosis of syphilis in 
doubtful eases. There is no doubt of its validity when positive: the blood 
serum and spinal fluid, which have been previously negative, become positive 
after a stirring up of the di-scase proccs-s by spectfle treatment with one of the 
arsphenaminc preparations (or the Swift-Ellis treatment). Tlie immunologic 
process involved is not understood. The procedure adds approximately 18 per 
cent to the average proiwrtion of positive serologic tests. It must be inter- 
preted just as any serologic test for syphilis: there are positives, negatives, 
and doubtfnls reported. A negative provocath'c test does not mean cured 
syphilis. The reaction is transitory: it is recommended that seven daily sero- 
logic tests be made following a dose of 0.3 grams of arsphenaminc intravenously. 

Kff(ct of rrfolmcnt.— Previously positive serologic tests become negative 
under treatment. Such a change is a good index of the effectiveness of treat- 
ment, but not necessarily an index of cure. The first symptom of relapse is 
likely to be a return of a i*ositis-c serologic test for sypliilis. In patients who 
come under the clinician ’s care late in the course of the disease, have had 
inndcfiuate or no treatment in the early stago.s, and have positive serologic 
tests, it is likely to remain jvositive no matter how vigorous the treatment. 

Agglatinatiou Tests 

Agglutination tc.sts arc highly reliable and .serviceable immunologic tests 
for typhoid, paratyphoid, dysentery, typluis, iindulnnl fe\er, tularemia, plague, 
and clidlera. They should not, however, displace bacferiologic procedures for 
the isolation and identification of the specific agent if po.ssible. Agglutinins 
are formed probably in the rcticiilo-endotlicUal cells. 

Typhoid and Paratyphoid Fever. — The “Widal” lc.sl is practically 100 
per cent Tclinble if jiositivc. It means active l>pb»id or paratyphoid fever 
(or both), or past infection, or a previous vncciimtion with typhoid or para- 
typhoid bacilli. 

It is said that in regions where typhoid is endemic, agglutinins may be 
found in a certain proportion of the ]>upulntion. This is, of course, merely the 
result of vaccination via the dige.stivc tract. 

The only exception noted to the statement of the .significance of a positive 
Widal is what is called the anamnestic phenomenon, by uhicli is meant the 
formation of ngghilinins in persons with infections other than typhoid. A 
fever may awaken the agglutination response and advance the titer in one 
who ha.s been vaccinated. 

Tlic strength of the tiler varies in nil eases, but in general, of course, 
active infection is accompanied by a more concentrated titer. But this is not 
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a hard and fast rule. In active typhoid infection, agglutination begins in 
seven to ten days after the onset of illness. A tifer of 1 to 100 or more is 
strong evidence of active infection- The titer rises to a maximum at three to 
five weeks. 

Paratj'phoid fever gives an agglutination in dilutions of 1 to 40 and up, 
in the absence of previous inoculation. The antigen response is, however, 
weaker in paratyphoid than in typhoid, and cultural methods should always 
be employed for diagnosis. 

TJndulant Fever — Brucellosis. — Many persons in a community where dairy 
herds are widely contaminated with Snicella, according to the studies of Angle 
and others, give a positive agglutination test in dilutions of 1 to 100. They 
also give a positive skin tost. The titer is, therefore, of importance in inter- 
pretation. Agglutination occurs in 20 to 40 days after the onset of illness, 
sometimes as early as the end of the second week. A titer of 1 to 20 at first 
and increasing to 1 to 100 may be considered positive evidence of an acute 
infection, in the absence of previous infection or previous known positive 
agglutination tests of the blood.' Caution must be tised in interpreting reac- 
tions in veterinarians, slaughterhouse employees, and in the population of a 
dairy country. Making a Brucella skin test will eliminate the significance of 
an agglutination test. Little significance applies to positive tests, when it is 
hoped to prove that such infections as cholecystitis and arthritis are of Bru- 
cella origin: recovery of the organism on culture is the only positive evidence 
under these circumstances. In making agglutination tests, strains of both 
B. a&ortits and It. mcUlensh should be used. 

Tularemia.— Agglutination appears after the first week of the disease, and 
increases in concentration up to the seventh or eighth week. Titers of 1 to 
3,000 arc not unusual, TJie length of time agglutinins persist in the blood is 
variable. Usually at the end of a year, agglutination may occur at a dihition 
of 1 to 1,000. Francis and Evans had a patient whose serum agglutinated at 
a dilution of 1 to 20 at the end of eighteen years. 

Bacillary Dysentery. — ^Agglutinins appear during the second week. The 
titer is not high. Agglutinins for some bacilli in the group occur in many 
normal persons, in an endemic community. A rising titer against the Shiga 
bacillus in a dilution of 1 to 40 may he eonsidered positive evidence of active 
infection. Upon the termination of the disease the agglutinins tend to dis- 
appear from the blood. ("Wahlin in Ivracke and Parker’s Textbook of Clinical 
Pathology, Baltimore, 1940, Williams & Williams Co.) 

Precipitin tests are positive in trichinosis and echinococcus disease. In 
trichinosis the test is used in a dilution of 1 to 20 or 1 to 100. It persists for 
a year and is negative five to sc^’en years after infection. Identification of 
the parasite in muscle biopsy is more conclusive, but such findings occur in 
only 50 per cent of cases, at most. 


Skin Tests 

The skin possesses peculiar immunologic properties. Injections of pro- 
teins and antigens into the true skin, the dermis, result in inflammatory re- 
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actions which indicate a state of hypersensitireness or absence of immuniza- 
tion of the entire body tOAV.nrd the antigen. The diseases in which these 
reactions arc of clinical value are: 

iMjiroisTK itrrenoss- 

Allergy, atoi>y, asthma, hay fever, food sensitivity, urticaria, etc. The sub- 
stances used for injection arc pollens, food proteins, serum, etc. 

Helminth infestations (trichinosis echinococcus). The substance used as an 
antigen is extract of the n*onns. 

Del-vyed Uesction; 

Tuberculosis. — The antigen U-sed is old tuhcrculin or P.P.D. (purified pro- 
tein derivative). 

Srucellosis. — The antigen used is Brucella s'accine, 

Tularemin. — Tim antigen used is dcloiifie<l Past, intarensis vaccine. 

In all three of the above the test remains positive for years after the in- 
fection, whether that be clinical or sulmlinical. The value of the diagnosis, 
therefore, is in inverse ratio to the frequency of exposure to the infection. In 
tuberculosis, therefore, a negative test is of more significance than a positive. 

Li/mphofjranutojna /wjruiaafe.— Frci test. The antigen used is inaetis'atcel 
bulw pus, inactivated infected mouse brain, or inactivated infccte<I chick embryo 
extract, the Inst being rocommendeel as most salisfactorj*. 

Schick Test for Bipfi/Acrtn.— The antigen usetl is diphtheria culture filtrate 
lientcd to inactivate toxin. 

Dick Test for Scarlet Fever. — The antigen tLsed is culture filtrate heated to 
inactivate toxijj. A s-ariaut, or rather the opj>osile, is the Schultz-Clinrlton 
test, in uhic'h scarlet fever antitoxin is injected into the skin of a patient with 
a scarlallmform rash 5 if the site of the injection becomes blanchevl within 
twelve hours it is true scarlatina. 

Skin tests for the detection of allergj’ to pollens, animal emanatious, food, 
dusts, etc., arc entirely specific and, in fact, form part of the essential picture 
of allergy. The skin wheal which results from the intradermal scratch or 
intrncutancous injection of an offending allergen appears in within fifteen to 
thirty minutes and assumes an irregular shape like the outline of an amoeba 
with pseiidopods, and a large area of red inrtanunafory reaction outside the 
wheal, stibjective sensations of itching, and warmth appear. The reaction may 
be delayed and not appear for eight hours, but this is unusual in allergic work. 
A control injection of a iionoffcnding sulistance is used, and reactions are 
rated comparatively to it: when the wheal is about the same size, round and 
small, as the control, the result is negative. Positive reactions are reported 
ns 1,2. 3, or 4*. 

Docs a negative reaction rule out sensitiveness to the allergen tesfedT In 
my opinion, it docs. A few years ago when they had not proved everything 
that they had set out to prove, allergists began to say that after all a negative 
skin reaction did not really mean that the individual was not .sensitive. That 
if the history revealed a sensitiveness, the skin test could be ignored if nega- 
tive. In doing this, they liirne<I their backs on the original principle of al- 
lergy, namely, that the skin was the sensitive barometer of the existence of 
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an allergy. In fact, the skin tests ^rere about the only thing that gave allergy 
any scientific standing : their vaccine therapy rests on a very shaky theoretical 
superstructure. When allergists abandoned the idea that skin reactions can 
be negative while the allergic state still exists, they vitiated everything that 
commanded respect from the profession. Such statements have a strong com- 
mercial appeal, but that is all. 

Tuberculin. — “Tuberculin is the most exact and finest reagent for proving 
the existence of a tuberculous deposit in the living organism.” So wrote 
Bandelier and Roepke in 1913, and the statement still stands as valid. In fact, 
the exactness and finene.ss of the reactivity of tuberculin is its very liability 
for practical diagnosis. 

The general tuberculin reaction as originally employed bj* Koch (the sub- 
cutaneous injection of about 0,00001 c.e. old tuberculin which is followed by 
a febrile reaction if positive) has been, so far as I know, universally abandoned. 
It was potentially dangerous, and the interpretation of results confusing. The 
cutaneous test of von Pirquet, which is practically a scratch test, is too sensi- 
tive for practical work. 

The methods used are the intracutaneous test and the patch test. 

/ntracutfljieous Test (Mantoiu ). — Old tuberculin (O.T.) or, preferably, pur- 
ified protein derivative (P.P.D.), which is the active principle of O.T., is used. 
P.P.D. is prepared in tablets containing 0.0002 and 0.05 mg., respectively. These 
are dissolved in 1.0 e.c. of buffered saline solution. The test is made by in- 
jecting 0.1 c.c. of the first strength into the skin of the forearm. At the end 
of forty-eight hours the test is judged; If negative, 0.1 e.c. of the second 
strength is injected in the same way, and the result read at the end of forty- 
eight hours. A positive test consists of redness and edema, the edema being 
considered more important than the redness. The National Tuberculosis Asso- 
ciation ha.s set up the following standards: 

One plus — redness and edema 5-10 mm. in diameter. 

Tuo plus — 10-20 mm. in diameter. 

Three plus — marked redness and edema exceeding 20 min. in diameter. 

Four plus — redness, edema, and central necrosis. 

Doubtful — slight redness and edema 5 mm. or less in diameter. 

Interpretation is best made by palpation, according to ilyers (The Detec- 
tion of Tuberculous Infection, J. A. Jl. A. 112; No. 19, 5Iay 13, 1939). In the 
absence of inclaration or edema no reaction should be recorded. 

In cases of overwhelming infection, as in miliary tubercxilosis, the test is 
likely to be negative. A positive t^t indicates only that infection with the 
tubercle bacillus has occurred sometime in the patient’s life. The more posi- 
tive the test, the greater likelihood that the process is active. In adults, the 
percentage of positives is so high that the test has no value. In persons who 
have lived in crowded quarters on low economic levels, positive tests are more 
frequent than in those of good economic environment. Thus Lees and Jfyers 
foxuid that Univei-sity of [Minnesota students, aged sixteen to twenty-two years, 
gave 32 per cent positives and those over twenty-three years of age, 57 per cent 
positives. But tuberculin tests have a limited usefulness confined to the survey 
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of groups of school children. The percentage of positives rises as age advances 
Thus in a large group of children (eily-bred) the following results were oblainecl 
with the Mantoux test: 

POStTnT REACTORS TO TrDERCLTJV 


ACE (^) 

0-1 ym 50 

1 year 23 

2 years 25 

3 yean 28 

4 years 2D 

5 years 31 

C years 34 

7 years 31 

8 years 28 


In a pro\»p of college students (largely from agricultural communities) 
Stichm found: 

POSITIVE Br.ACTOR.S TO TL'BERCVUK 


ACE 

10 years 1<).4 

liyears 20.3 

ISyears 2U 

21 years 32.0 

25 years 50.0 

45-SOy«irs PO.O 


The po/c/t introduced in 1937 hy Vollnier and Coldbcrgcr, consists of 
placing on the intact skin n strip of adhesive tape on which has been placed 
two small squares of filter paper salurateil with old tuberculin, with n control 
square between. The strip Is removed In 48 hours, and the reaction read 48 
hours later (DC hours after application). A positive reaction consKf.s of a red 
edematous area which may show vesicular or follicular elevations. The ad- 
vantages of this test in pediatric practice with infnnt.s is obvious. It seems 
to be quite as reliable as the Mantoux test. I’carsc, Fried, and Glover (J. A. 
M. A. 114 : No. 3, Jan. 20, 1940} conclude : 

“Seven hundred and twelve school children were given both the tuber- 
cidin patch test and the Mantoux test, first and seeond strength purified pro- 
tein derivative. 

“Six hundred and sixteen had cither both tests posilhe or both riegntivc, 
the percentage correlation hctwceii the two tests in this series being 87 plus. 

“Sixty-seven had positive patch an«l negative Mantoux tests. 

“Twenty-one had positive JInntoux and negative patch tests. 

“Conclusions: The tuberculin patch test has n high degree of correlation 
with the Mantoux test and appears to gh’c 7 per cent more positives than the 
Mantoux. 

“\Vc can coTicliidc that the tu1»ere«lin patch test is ns rclhiblc as the 
Mantoux. Its case of application asid nontTauroBliring character make it supe- 
rior to the JInntoux test in other ways, 

“M’e believe for these reasons that the tuberculin patch test is the method 
of choice in large scale tuberculin testing, especially for children." 

Schick Test. — The Schick test is made by injecting intradermally 0.1 e.c. 
of a solution of standardized diphtheria toxin in normal saline, dilutc<l so that 
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0.1 e.c. of the solution contains Ko of tbe minimum lethal dose (JLL.D.) for 
a guinea pig. The reaction is read in 24 to 36 hours. A positive consists of a 
central area of induration surrounded by redness which measures at least 1 cm. 
in diameter. This means that the individual’s blood contains less than 
unit of antitoxin per cubic centimeter, which is insufficient to protect against 
diphtheria. 

Brucella Skin Test. — One-tenth cubic centimeter of antigen is injected 
intradermally. The reaction is read 48 hours later, a positive consisting of 
redness, edema, and induration. It has a high degree of specificity and 
sensitiveness. 

Frei Test. — Lymphogranuloma inguinale is an infectious disea.se, caused 
by a filtrable virus, usually transmitted by sexual intercourse. It is character- 
ized by an insignificant primary lesion, followed by adenitis of the inguinal 
lymph nodes which progresses to periadenitis involving the skin, with soften- 
ing and ulceration. This is followed by cicatrization involving the vagina and 
rectum. Since the condition may simulate ulcerative colitis, it is necessary 
to use specific diagnostic procedures of identification of the vims in the mouse 
brain through the presence of Donovan bodies and also the Frei shin test. The 
best antigen to use for the skin tost is extract of the infected yolk sac of the 
developing chick embryo (see Sulkin, Fletcher, Huber and 3?eh: The Frei Test 
for Lymphogranuloma Venereum, J.A.M.A. 110: No. 24, June 14, 1941), 
0,1 c.c. of the antigen is injected intradermally. The reaction is read within 
48 to 96 hours. A typical positive reaction consists of an elevated reddened 
central papule surrounded by an erythematous areola, In the Negro, in which 
racial group the disease occurs most frequently, the erythematous areola is not 
easy to discern. The test has a high degree of positive and negative value. 

Bacteriologic Methods 

Blood Cultures. — Blood cultures are of diagnostic value in typhoid, para- 
typhoid, brucellosis, bacterial endocarditis, and by animal inoculation in tetanus, 
B. welchii infection and botnlinus infection. A positive culture is almost 
always significant. Contamination occurs and may vitiate conclusions, and for 
this reason it is well for the clinician to inquire whether the inoculation was 
made directly at the bedside. 

Subacute bacterial endocarditis is the condition in which blood culture is 
most likely to be unsatisfactory. So often the clinician requires, in the ab- 
sence of petechiae, a positive blood culture which is not forthcoming. Almost 
equally often he gets a positive report that he does not know what to do with. 
Laboratory technique is, in this field, of the greatest importance. Nonhemolytic 
streptococci are responsible in 95 per cent of cases. (Kinsella.) 

Smear examination, cultures from discharges and skin lesions do not 
often concern the internist. This especially applies to eye, ear, nose, throat, 
and urethra] discharges. The dark-field e.xamination of suspicious sores for 
the Treponema pallidum will be accepted by the clinician as positive or nega- 
tive on the basis of the integrity of the laboratory making the report The 
examination of skin scrapings for fungi belongs in the field of the dermatologist. 



Chapter 26 
X-RAY DIAGONSIS 

I. X-RAY EXAMINATION OP THE BONES AND JOINTS 

A. Dufflica of Bon«: 

1. The four common bone diseases: 

Infection. Tubercnlosis, SjiJbilis. Neoplasm. 

2. Endocrine and Metabolic Changes in Bone. 

3. MiscellancotLs Bone DL<H^ases : 

Aseptic necrosing bone disease. 

4. Bone Disease in Blood Disorders. 

5. Congenital and Anatomic Anomalies; 

Spina bifida. Cervical rib. 

B. Diseases of Die Joints; 

1, Acute Arthritis. 

2. Chronic Arthritis. 

a. X-ray Aspects of Lumbago. 

4. Misccllaneoos Causes of Pain Around Joints. 

C. Muscles, Diirsae and Veins. 

The internist will be called upon to Interpret plates of the bones and joints 
which arc affected in the course of general diseases. These will be reviewed 
here in only Mich detail as the subject warrants. 

The four great conimon bone (as distinct from joint) diseases arc ostco- 
inyclitls, tuberculosis, sj'phiUs, and bone tumor. In recognizing and differen- 
tiating them certain general jirinciples arc helpful. 

1. The CiuRiCTER or the Pathomwic Pnoms.— Ostfomytlifij and syphilis 
arc constfuftivf, luberculojij and tumor are destructive. This principle was 
taught me many years ago and I can testify to its continuous uscfulnc.ss over 
a clinical experience of more than thirty years. 

The typical plate of osteomyelitis shows Iwiiy overgrowth and sequestra. 
It also, of course, shows destniction, but production Is paramount. The typical 
picture of syphilis is the dcasc Imny overgrowth of saber tibia. In tuberculosis 
there are destruction and alisorption of l>one, deealcification either in spots or 
over large areas; “reduced density/’ as the interpretations say. The plate 
showing Inberenlosis of the boiic often looks like a bad plate, because of lack 
of calcium salts. Jlost tumors destroy bone tissue; some, such as osteogenetie 
sarcoma, l)oth destroy and construct Wne. 

2. Tin: Ixxjatio.s or Point or Orioin or the Process. — 

Diseases on the bone may originate in: 

R. The periosteum — example, periosteal sarcoma. 

b. The cortex— example, ^hilis. 

c. The medullary canal— example, osteomyelitis. 

d. The epiphysis — example, tuberculosis. 

e. Articular surface — example, pyogenic arthritis. (After Saute.) 

ers 
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Diseases of Bones 


Tuberculosis. — In tuberculosis the bone alone is less often affected than 
the bone and joint together. Tuberculosis in the skeleton begins as an epiphy- 
sitis, Tvhich is a destructive process in the synovia, or subartieular region of 



Fir. 73. — Tubercniosis of the spine. 


the epiphysis and spreads to involve the joint. It is largely a disease of child- 
hood. In tuberculosis of the bones, the metacarpals, metatarsals, and phalanges 
are most frequently affected. Any of the long bones may, however, be affected, 
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clavicle, tibia, and fibula following the hand bones in frequency. Primary 
infection of the body of a vertebra is a common lesion in childhood. Tuber- 
culosis of the spine is usuallj* confined to the bodic.s of the vertebrae, seldom 
involving the transverse or spinons processes. This results in the breaking 
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down of one to several o<ljaccnt vertebrae uith little or no new bone forma- 
tion. Destniction of the bony cortex adjacent to tbe intervertebral disk pro- 
daces secondary ch.anges which lead to a narrow ing of the intervertebral space. 
Collapse of the bodies of the verfebrac and preservation of the inler\ertebral 
shadows is indicative of inaligiianey rather than tuberculosis. 
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Tuberculous arthritis affects most often the hip and knee. The first stage 
is an effusion into the joint, causing a hazy appearance in the x-ray film. Then 
follou's bone atrophy from di.snse, then there is destruction of cartilage and 
bone. Lastly there are attempts at repair. 

Syphilis. — Congenital syphilis can give a bewildering variety of bony and 
articular lesions, duplicating nearly all those seen in the acquired form, even 
to Charcot joints. The student is advised to consult the comprehensive article 
by Stafford 'XleLean (Am. J. Dis. diildren 41-: 130, Jan., 1931) and the chapter 
in Dennie and Pakula’s splendid monograph {Congenital SypliUis, Lea & 
Febiger, 1940). 

In prenatal lesions the predominant lesion is o.steochondritis (90 per cent 
of all cases) ; then periostitis with exaggerated periosteal bone production (70 
per cent) ; osteomyelitis ‘(46 per cent) and osteitis (7 per cent). 

McLean considers the following types of x-ray changes practically pathog- 
nomonic of congenital syphilis: 

1. 'Well-defined saw-tooth metaphyses in well-calcified bones. 

2. Deep zones (in the longitudinal axis) of the suhraetaphyseal rare- 
faction. 

3. JIultiple “separation of epiphyses” with or without impaction of bones 
which are not rachitic. 

4. Bilateral symmetrical osteomyelitis of the proximal mesial aspects of 
the tibiae. 

6. Multiple eireumseribed osteomyelitis of the long bones. Patchy areas 
of rarefaction. 

6. Multiple lonKitudlual areas of rarefaction (osteomyelitis) in the shafts 
of the long bones sometimes resulting in fractures. 

7. Destructive lesions at the mesial or lateral parts of the metaphyses 
(foci of rarefaction). 

8. Multiple areas of cortical destruction generally seen within a centimeter 
of the ends of the bones. 

9. Double zone of rarefaction at ends of bones. 

10. Localized periosteal cloaking occurring in more than one bone. 

Clutfon’s Joints (described by Glutton in 1886). — Tliei’e is a bilateral sjTn- 

metrical sjmovitis and periarticular infiltration. Knees and elbows are the usual 
sites. Sometimes a gumma of the bursa is the real pathologic condition. They 
are regularly associated with interstitial keratitis. Parrot’s pseudoparalysis 
is due to a' separation of the epiphyses, usually from rough handling of the 
infant. 

SyphUific DactyZi/js.— Chassaignae, in 1859 (Clinique Europcenne, p. 238). 
Nelaton, in 1860 (Gaz. d. Hop., p. 105), and Luche, in 1866 (Berliner klin. 
"Wchnschr. Nos. 50 and 51), published accoimts of this form, but it was li. W. 
Taylor’s paper in the American Journal of Syphiloyraphy and 'Dermatology 
(Januarj', 1871) that gave the first comprehensive account: Taylor had been 
graduated only three years at the time of its publication. 

Dactylitis syphilitica occurs as a rule in children from six months to two 
years of age. It attacks the short round bones of the hands or feet — the car- 
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pals or metacarpals or first phalanges; the terminal phalanges are seldom 
involved. Usually only one bone is affected. The affected part shows a cylin- 
drical swelling, and is painful and red. In the x-ray plate the shaft of the bone 
is larger than the bone.s on either side. There are usually areas of rarefaction 
and a lattice-like arrangement due to the osteomyelitis which usually accom- 
panies this form of Viony .syphilis Sometimes it has the appearance of a 
.smooth bone cyst Tuberculous dactylitis may present some difileulty in dif- 
ferential diagnosis; so far as the x-ray evidence is eoncorned the tuberculous 
form occurs in older children, involves the joint, and is more destructive. 
Syphilitic dactylitis occurs also in adnlts in awjuired syphilis. 

Acquired Syphilis . — AVile and Sinear, in a"sur\-cy of IG5 consecutive and 
unselccted cases of syphilis, found bone or joint lesions in 60 per cent. The 
tj’pical bony lesion of acquired sj’philis is the saber tibia, a dense ove^gro^vth of 
bone demonstrating one generalization, namely, that sj'philis is constructive in 
its action, re,sulting in overcalcifieation. The lesions are usually tertiary. The 
hyperostosis is usually laid down along tl»e periphery and to a less degree in the 
medullarj- cavity. The only exception to the “constructive” rule is the forma- 
tion of a gumma, but this is farily rare in Iwne (the sternum curiously being a 
favorite site). “The tibia ami the .shoulder girdle stand out as the two bony 
structures detailed examination of which should never be overlooked in a general 
examination where s.'*philis is to be detected.” (Stokes— .Vodern Cltnicd Syph- 
iioloqy, "W. B Satinders, 1935.) The shoulder girdle includes tlie libs. The 
cranium is really the most frequent site (42 per cent). (Tibia, 26 per cent.) 
Pathologically periostiti.s and osteomyelitis are the lesions. Cranial periostitis 
may account for mniiy sj-philltic headaches. . . 

Joint involvement per se is rare In .syphilis, with knee, ankle, and wrist 
leading in frequency in the order named— spine and fingers next. There is 
usually destruction of the joint surfaces and fluid present. The joint is often 
indolent and any comparative freedom of rao\ement of a joint .should suggest 
syphilis. X-ray plates may be completely negative. 

Charcot \ joint is a .special form of arthritis as.soeiated with nen ous syph- 
ilis, usually tabes 1 borrow the following excellent description from Samuel 
C. Waldenberg (Urol. & Ciitan. Jtev., 252, April, ]941). 

“The soft parts are tremendously enlarged about the involved joint. 
There is evidence of destniction of the aiticular surfacc.s. This amounts to a 
complete disorganization of the joints, and in advanced cases, large irregular 
masses of hone and calcified materia] are .scattered through the joint. This 
appearance has led roentgenologists to refer often to these joints with the 
descriptive term of ‘hag of bones.’ The bone is increased in density rather 
than rarefied, writers on this subject call attention to a diminution of 

muscle tone without the evidence of wealmess. . . . 

“Roentgenologically, the physical findings change with the progress of 
the disea.se. X-ray findings include swellinsr and increased density of the soft 
tissues, exces-s fluid In the joint, and tissue changes in the bone itself. Erosion 
of the bearing surfisce, the production of new Imne, pathological fractures, 
loose bodies in the joint, cakareous debris in the periarticular tissues. Sub- 
liixations or (lislocation.s of the articular surface are also to be seen. 

“According to Blaine, early changes may at times be diflieult to detect 
or to be differentiated from an early arthritis. According to Carman, there 
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may be inclucled extensive proliferating and destructive processes which run a 
parallel course leading to estracapsular ossifications. Fluid in the joint, villi 
in the cavity, subluxations, osteophytes, increased circumference of the bones 
in the epiphyseal region and spontaneous fractures will also be found. 

“Key states that tabetic symptoms arc largely of the lower cord type; 
and reasoning from this observation, it is fair to assume that tabetics in whom 
the lower cord symptoms are marked Avill be more liable to develop Charcot 
'joints.’ ’’ 



Flp. 7(.--Cliarcoes Joint. 


Osteomyelitis. — Pyogenic osteomyelitis is a condition about which the gen- 
eral internist makes as many mistakes of omission as of nearly any other single 
disease which happens to fall under his care. 



X-RAT DIAGNOSIS 


679 


I have seen cases which have been treated for long periods for aente 
articular rheumatism, hypertrophic arthritis, sciatica, tuberculosis and nearly 
everything else that suggests bone or joint disease. 



Pig. 17 . — Osteomyelitis of the flbula TfUh sequestra. 


The case that haunts my memory is one that I inherited on a general 
hospital service. A young man had been lying for three months with a pain 
in his hip with the diagnosis of aente articular rheumatism and treatment by 
salicylates. The interne told me the diagnosis was made largely because of a 
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heart murmur. I examined his heart and said, “But he hasn’t got a heart 
murmur. AYhere is the x-ray?” None had been taken. ‘When produced it 
showed an extensive osteomyelitis of the femur which had gone without diag 
nosis for three months, even in spite of the plain history of a preceding in- 
fection of the skin of the toe. The end result was amputation at the hip, and 
the reason the event haunts me is that this young man comes to see me every 
now and then, on crutches, to tell me how grateful he is to everybody. 

Osteomyelitis is an infection of the bone which reaches it from the blood 
stream, almost always from a primary focus in the skin. Jlost cases occur in 
childhood, but 5 per cent have an onset in adult life. 

Pathologically the infection usually begins in the metaphysis. There is 
inflammation, edema, necrosis, leucocytic infiltration, pus formation, and new 
bone formation, and sequestra formation. The exudate spreads along the 
medullary canal for varying distances, penetrating the cortex here and there 
and accumulating beneath the periosteum. The infection usually becomes 
localized in almost two weeks, but this rule may have many exceptions. 

The x-ray plate.s show the sequestra which are denser than the living bone, 
with irregular outlines and widely growing spongy bone outside the shaft of 
the original bone. These arc relatively late changes. Few changes can be 
seen on the plate before the tenth day. The first changes seen are dependent 
upon the absorption of dead bone and the formation of new bone. The density 
of the living bone increases as the disease heals. 

Secondary osteomyelitis may occur from the direct extension of infection 
from the soft parts, from infection from an adjacent joint, or from infection 
from a foreign body. In such cases there is no such tendency to spread as in 
primory osteomyelitis, but tends to remain localized. Sequestra seldom fonn 
and are small. 

Other Infections in Bone 

Actinomycosis. — Due to direct extension from the soft parts, the usual 
sites are the jawbone, the ribs, and the lumbar spine and sacrum. Necrosis 
and absorption are more marked than new bone formation— 4 cases of spinal in- 
volvement reported by Simpson and McIntosh were nil reported as tuberculosis 
of the spine before necropsy. 

Blastomycosis may extend to the bone from adjacent skin involvement. 
Systemic blastomycosis may affect bones anj-wherc. The spine is often in- 
volved in this form. The le.sions arc very destructive ivith hardly any attempt 
at bony repair. There is nothing characteristic about their appearance. Sporo- 
trichosis, yaws, and echinococcus affect the bones, but all are so rare in North 
America as to be negligible. 

Tumors of the hone seldom come into the province of the internist. A brief 
description of the common forms follows. 

Benign Tumors. — Osteoma. — These bony overgrowths are readily recog- 
nized in the x-ray plate as projections from the long bones. When one occurs 
in the frontal sinus or other nasal sinuses, it is not so easily detected; these 
appear as uneircumscribed, rounded, or nodular prominences on or ivithin the 
bone. The shadows are dense. 
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Cartilaginous Osteomata or Bxostosis. — ^These occur in the ends of the 
shafts of the long bones. They may be single or multiple. 

Ohondromata are most frequently encountered in the phalanges of the 
hands and in the ribs, rarely in the long bones of the extremities. 

Benign giant cell tumor usually occurs in adults over fifty, but may occur 
in children. It is most frequently seen in the lower end of the femur, but may 
occur anjuvhere. It appears on the x-ray plate as a localized area of reduced 
density. 

Chondrodysplasia. — This is an accumulation during the growing period of 
hyaline cartilage in the ends of the shafts of the long hones of one or two 
extremities. It is a disturbance of endochondral classification and is more of 
a developmental anomaly than a neoplastic process. 

Hemangioma of Bone. — ^This is most frequent in the dorsal vertebrae and 
flat bones. The bones of the extremities are only occasionally involved. The 
peculiar alteration in the bony architecture renders them easily detected on 
the x-ray plate. In the vertebrae the vertical trabeculations arc quite promi- 
nent, being wider than normal ami separated by wide spaces. Cavernous 
spaces can be made out in the bone. 

The jaw is the seat of several forms of benign tumor, dentigerous cysts, 
adamantinoma, and epulis. The last named produces bone destniction. 

JIalignant Tujiobs of Bone. — ^Relative frequency. In Jleyerding and 
Vail’s series of cases of primarj' malignant bone tumors 50.9 per cent were osteo- 
genic sarcoma; 26.9 per cent were Ewing sarcoma; 9 per cent were fibrosarcoma; 
9.7 per cent were multiple myeloma; 7 per cent were giant cell sarcoma; 1.9 per 
cent had a nonsurgieal diagnosis of sarcoma. ( J. A. 11. A. 117 : No. 4, July 
26, 1941.) 

Osteogenic Sarcoma, — Theoretically this would seem to be a contradiction 
of my original generalization (page 672) because it is a bone-forming process, 
but actually the bones on the x-ray plate seem to show more destructive than 
constructive processes. 

In some cases, however, bone tumor forms in abxuidance and the entire 
mass ossifies. Osteogenic sarcoma may occur at any age, hut is most frequent 
in the second, third, and fourth decades (43 per cent between the ages of 
eleven and twenty yeare; 17 per cent between twenty-one and thirty; 10 per 
cent between thirty-one and forty years; 5 per cent between sixty-one and 
seventy years). The femur was the seat of disease in 43 per cent, the tibia in 
21 per cent, the humerus in 11 per cent, the fibula in 4 per cent, the pelvis in 
4.9 per cent, and the jaw in 2 per cent. Metastasis to the lungs is common. 

Fibrosarcoma. — This tumor may arise in hone or in the soft parts. It 
usually starts within the bone rather than in the periosteum near the end of 
the shaft and destroys cancellous tissue and eventually the cortex to reach the 
surface. 

Chondrosarcoma. — These may form large tumors naturally situated in 
cartilaginous regions of the skeleton. The x-ray appearance is of a lumpy 
tumor with areas or rarefaction. 
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Angiosarcoma.- — This is difficult to differentiate by x-ray from osteogenic 
sarcoma and fibrosarcoma. Melastases develop early. 

Ewing’s Sarcoma. — This tumor has given rise to considerable controversy. 
Ewing says it is an endothelioma and, as Hertzler remarks, he ought to know. 



Fiff. 78.— Osteosnilc tarcoms of femur. Pulmonary metastases. 


The second aud third decades of life arc the most frequent age periods of its 
occurrence. The distribution is much like that of osteogenic sarcoma. It 
begins within the rnedullaiy canal and produces an infiltrating, soft mass 
which erodes the cortex within an onionskin-like encasement. The x-ray pic- 
ture, however, like the microscopic picture is extremely variable. 
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Multiple Myeloma. — These occur during middle age and in advanced 
years. It is an osteolytic tumor of bone marrow. The ribs, vertebrae, skull, 
sternum, femur and humerus arc most often involved. They produce rounded, 
punehed-out areas in the bone. They are associated with Bence-Jones protein- 
uria and possibly parathyroid tumors. 



Fig. 79.— SecoRdarr metastasea in cancer of breast. 


Metastatic carcinoma, from the prostate, breast, thyroid, and kidney are 
likely to develop in bone. The spine, peBis, ribs, slcull, femur and humerus 
are the most frequent sites. Boentgenologists classify two type.s of metastatic 




Fig. 80. — S«condar}' mctaxta^e* In rancer of breast. 


Dndocbixe and ^Ietadolic Change's in Bone 
Acromegaly is due to hypersecretion of the eosinophile cells of the an- 
terior pituitary, occurring after full adult growth. In earlier life the same 
condition would cause gigantism. The eosinophile cells are recognized as the 
source of the growth hormone- Acromegaly is characterized by general over- 
growth oi the bony stnicture, particularly the hones oi the hands and leet, the 
maxilla, and the frontal region and vault of the skull. Besides overgrowth in 
the hands and feet, there is hypertrophic arthritis, and tufting of the terminal 
digits can be seen on the s-ray plate. 

Sella Turcica in Acromegaly. — ^The growing tumor produces pressure 
changes in the sella turcica. Tlic x-ray picture of the sella turcica should be 
measured in all cases. Kieth gives the following average dimensions for the 
sella : 

Anteroposterior diameter 10 to 12 mm. 

Trahs%'erse diameter 14 to 15 mm. 

Bepth 8 mtti. 
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These measurements were done on skulls. “In lateral roentgenograms of 
the living skull, assuming an average distance of four and one-half inches from 
sella to film, and a target distance of thirty inches, the diameters of the shadow 
are about 20 per cent greater than the actual bone dimensions.” (Hodges, 
Phenister and Brunschwig.) In a skull dissected by Bassoe and now in the 
Department of Anatomy in the University of Chicago, the anteroposterior 
diameter of the sella is 36 mm. 

The pressure of the twmor produces what is described as ballooning of the 
sella. Eventually, in most eases, the tumor fractures the sella, either the 
eiinoid process or the dorsal wings of the sphenoid, and the x-ray plate shows 
hardly any outlines of the fossa or its walls. 

Cretinism. — Tlie fusion of the epiphyses produces dwarfism. 

Hypophyseal Dwarfism. — Tumors developing from Rathke’s pouch invade 
the sella and destroy the anterior pituitary, thus inhibiting growth. There is 
delay in epiphyseal appearance and development and sometimes pennanent 
nonfusion. In the x-ray picture the findings are those of retarded develop- 
ment, somewhat like the skeleton of a normal child of younger age. 

Rickets.— The term cartilage-shaft junction is a convenient one in describ- 
ing rickets. There is a widening of the clear space between the end of the 
shaft and the nucleus of the epiphyseal body. No ossification centers are seen 
within the epiphyseal cartilages. The metaphyseal plates of the long bones 
(particularly the femur and tibia) are irregularly broad and ill defined. The 
ends of the shafts fiare somewhat. The shafts of the long bones are less dense 
than normal. 

Restilts of treatment or healing rickets show calcification of the epiphyseal 
centers under way (about three u'eeks after beginning treatment). New 
metaphyseal plates have begun to form and there is junction between the 
epiphyseal cartilage and the newly formed shaft. At the end of about six 
weeks of treatment calcification is evident, as seen in the x-ray picture. Some- 
times after treatment has begun, two mctaphj'seal plates can still be made out, 
and from the length of the shaft between the two, the duration of treatment 
may be judged. 

Scurvy. — The signs supposed to provide diagnostic aid are listed by 
Peiknn as follows : 

“1. A fairly irregular, broadened, well-calcified epiphyseal line. (We use 
the term ‘epiphyseal line’ to designate the gap betueen the calcified portions 
of diaphysis and epiphysis. Pelkan uses it to indicate the end of the diaphT^is, 
a structure which we have called the metaphyseal plate.) 

“2. A small spur on the lateral edge of the epiphj'seal line or occasionally 
dislocation of tlie entire epiphysis. 

“3. An area of decreased density, ‘the scurvj" line,’ immediately back of the 
epiphj’seal line, representing lack of calcification of the newlj’ formed spongiosa. 

“4. A verj’ thin diaphj'seal cortex; often merely a narrow white line. 

“5. Glass-like transparency of the riiaft; no coarse trabeciilation of the sort 
seen in rickets or some normal bones. 

“G, A broad, rather irregular, white edge on the epjphyseal_ center of 
ossification of the long bones.” (Hodges: The Roentgen-Raij Diagnosis of 
Diseases of the Dones and Joints, New York, 1938, Thomas Nelson & Sons.) 
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Osteomalacia. — The pathology is nearly the same as that of rickets. In 
the late healed stage the pelvic deformities are the striking featiire. 

Gout. — In the early stages little or no change can be seen. 

The characteristic bony changes later, as seen on the s-ray plate, are 
“punched'Out areas.” These represent depositions of urate salts which ha%-e 
replaced bone. They arc not, however, as frequent as would be gathered from 
the literature. "When tophi occur, they show as shadows. A tophus in the 
olecranon bursa will be a particularly striking lesion. Ilj-pertrophic osteo- 
arthritis is a frequent complication of gout. 

Xanthomatosis. — Sehuller-Christian disease consists of exophthalmos and 
diabetes insipidus uith patchy erosions of the skull. These patchy areas are 
due to xanthoma formation. The disease is now regarded as a form of lipoid 
metabolism disturbance. Xiemann-Pick disease is a form in which the tendons 
are involved. Gaucher’s disease may produce similar changes in the bone. All 
are very rare. 

lIiscEtMNFocs Bo.nt: DISK-VSES 

Aseptic Necrosing Bone Diseases. — All of these consist of localized necro- 
sis of a bone, of unknown cause. The essential feature is death and collapse 
of all or part of an adult .short hone or of the ossifying nucleus of a des’eloping 
cpiphj'sLs. Different forms of the condltiou have been named on the basis of 
the location of the lesion. 

Osgood-SchUtter’s disease is aseptic necrosis of the tibial tuberosity; 
Kohler’s disease is necrosis of the patella and tarsal scaphoid In children. 
Legg-Perthe’s* disease is in the femoral head in young children. Kienboch’s 
disea.se is in the adult carpal .semilunar bone. Konig described a type of loose 
body in the adult knee called ’’osteochondritis dissecans.” 

Paget's disease cousUts of a chronic deforming lesion of the skeleton, 
characterized by simultaneous absorption of old bone and formation of new 
bone of a pathologic character in the same field. It is exclusively a disease of 
adults and, so far a.s I know, of elderly adults. The deformities which result 
from this proees.s consist of extreme bowing of the legs of general kyphosis, 
thickening and enlargement of the cranium, and decrease in stature. Nearly 
all bones in the body can be affected, but the most usual involvement is sacrum 
(56 per cent), spine (50 per cent), right femur (3l per cent), left femur (15 
per cent), cranium (28 per cent), sternum (23 per cent), tibia (8 per cent). 
(Schmori.) 

A typical Paget’s bone shows on the x-ray plate, deformity (of long 
bones), thickening, dense wary trabeculae of cortical and medullarj' regions 
and eystlike circumscribed rarefaction. The skull shows an increase in thick- 
ne.ss, with spongy and blotchy appearance, and loss or blurring of the outline 
of the internal and external tables. Dense circumscribed oval or circular areas 
of increased density arc pathognomonic. 

Osteitis Pibrosa Cystica. — Cystic bone disease is a localized reaction within 
the bone, resulting in bone absorption over a localized area and replacement by 
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fibrous tissue. There may be a solitary bone cj-st or multiple cysts (von Reck- 
linghausen’s disease). The appearance of a patient with generalized osteitis 
fibrosa cystica is unmistakable. The tumors appear txnder the skin, all over 
the body. 



Fig. St. — Showing the fracture of the left thlfh at the time of admission to the hospital, 
and the characteristic osteitis flbrosa cystica of hyperparathyroidism. Xote the absence of 
any periosteal reaction. 


Most of these cases are due to hyperparathyroidism and are helped by the 
removal of a parathyroid tumor. The subject a more fully discussed on page 
218 , 
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Hemophilia. — A hemophiliac joint consists of a spontaneoas hemorrhage 
into or around the joint and sabsequent oi^nization of the clot. The x-rays 
suggest tuberculosis of the joints — rarefaction amounting to penciling of the 
outlines, moderate enlargement and squaring of the epiphyses, erosion of the 
articular surfaces, and calcification of the organized clot. In late cases there 
is ankylosis. 

Aseptic Necrosis of the Epiphysis. — This group of diseases consists of a 
softening of the epiphysis, and occurs in the active .stage of bodily development 
during adolescence. The causes are not understood: nutritional deficiency 
and endocrine ■disturbance have been invoked. (See paragraph on epiphyseal 
dysgenesis in the section on hypothyroidism in children.) The softening proe- 
ess may, go on to fragmentation and disintegration. The process is much the 
same no matter what the location. The most frequent locations are : 

1. Epiphy.sis of femoral head — Legg-Calve-I’erthe’.s disease. 

2. Acetahulum — Otto pelvis. 

3. Tibial tubercle — Osgood-Schlatler’s disease. 

4. Tarsal scaphoid — ^Kohler’s disease. 

5. Calcaneal epiphysis. 

6. Osteochondrosis of the spine — epiphj’sis of the vertebral bodies. 

7. Sacrum — ^.sacroiliac joints. 

CONQENlTAt AN0M.\UES AND ANATOMIC V.VRIATIO.VS OF UoNE 

Spina Bifida.— Failure of the neural arch of the vertebrae to close is spina 
bifida. In the x*rny picture this Is plainly seen as a defect in the laminae, and 
there is usually an ab-sence of the spinous processes. If the defect is confined 
to the bony structure, it i.s known a.s spin® bifida ocatUa which causes no symp- 
toms. If accompanied bj* a meningocele, it Is called .tpina bifida vera, whicli is 
likely to eau.se nervous symptoms. Spina bifida may occur at any part of the 
spine, as meningocele arniealis and meningocele s-icrnlis. Circumscribed 
hypertrichosis in the sacr.nl region (a tail) points to the probability of spina 
bifida. Spastic paraplegia is caused by spina bifida cerviculi.s. Paralysis, anes- 
thesia of tlic legs, bladder and rectum paralj'sis or incontinenee, and perforating 
ulcer of the foot ace the frequent results of spina bifida sacraUs. 

Supernumerary ribs may arise in the cervical region or the upper lumbar 
region. Lumbar ribs cause no sj'mploms and are northy of note only in that 
they may be puzzling in interpretation. 

Cervical ribs are of decided clinical significance, usually causing symp- 
toms. Thirty-one cases of cen'ieal rib svere reported in 80,000 patients at the 
Jlayo Clinic, but they occur more frequently than that according to McWhorter 
(Surg., Gjmec. & Obst., August, 1920) — more than once cveiy hundred dis.sec- 
tions by anatomic studies. The sjTnptoms occur in (a) the neck — pulsating 
tumor of the .subclavian arterj-, tbyrotovic symptoms, d^-sphagia, atrophy of the 
larynx and atrophy of the tongue; (b) arm and hand — inequality of radiai 
arteries, Raynaud’s syndrome, anesthesia of the arm, atrophy of the arm and 
shoulder muscles, writer’s cramp; and (c) face — Homer's s.vndromc, unilateral 
dilatation of a pnpil, paralysis of the vasomotor control of one side of the face. 
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The x-ray diagnosis notes that cervical ribs spring from the seventh cervi- 
cal vertebra, sometimes from the sixth and seventh. They are bilateral in 75 
per cent of eases. Seventy per cent occur in women. Sometimes the rib is 
llaillike. They usually show no attachment to the sternum. They are easily 
seen in either chest roentgenograms or studies of the cervical spine. Their 
size is no criteria of the symptoms produced. 

Diseases of the Joints 

1. Acute Arthritis. — In acute articular rheuinatisni, the inllaimnatory 
process is in the periarticular tissues e/jtireJy. No changes in these joints can 
be demonstrated on the x-ray plate.' 

Acute pyogenic infective arthritis (meluding gonococcic) can be divided 
pathologically and roentgenologically info three stages ; 

a. Invasion — increase of fluid in the joint and .swelling. No x-ray changes 
except separation of the joint surfaces. 

b. Involvement and erosion of the cartilage. Destruction of underlying 
articular cortex. Seen on x-ray plate as fuzzy outlines of the joint surfaces. 
Differentiation between pyogenic and tubereuloxis arthritis is made by the 
regularity with which pyogenic arthritis shows destniction in the weight- 
bearing area’s o! the joint surfaces, while in txxberculous arthritis the weight- 
bearing portion is the last to be involved. 

c. Repair and replacement of destroyed areas by new bone formation and 
resulting ankylosis. On the x-ray plate new bone can be seen, especially re- 
placing cartilage which never regenerates. 

Gonococcic arthritis is especially likely to destroy large areas of cartilage : 
it most often affects the knee, starting usually on the undersurface of the 
patella ; next most often the heel, on the plantar surface of the calcaneous. 

2. Chronic Arthritis. — For practical purposes, the internist, unless he has 
some original form of therapy in mind, will probably be content to accept the 
general classification of chronic arthritis as; 

a. Atrophic, or proliferating arthritis — rheumatoid arthritis or arthritis 
deformans. 

b. Hypertrophic, or fJegeneraiire arthritis — a^teo-arthrhis. 

They are quite as easily distinguished by physical characteristics as by 
x-ray. The firet fonn, atrophic arthritis, tends to occur in young individuals 
(in children it is Still’s disease), often starting before the age of twenty; the 
second form usually begins after forty. 

The pathologic changes in atrophic arthritis are first in the synovial mem- 
brane consisting of fibrous proliferation and round cell infiltration, with 
eventual destruction of the joint surface entirely. At the edges of the cartilage 
there is formed a layer of proliferating membrane called pannus and as the 
disease progresses, the pannvis may cover most or all of the cartilage, destroy- 
ing and replacing it xvith fibrous tissue. The bone ends themselves may be 
attacked in this way. The soft tissues also eventually suffer. Ankylosis and 
deformity are the usual result. 
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X-ray appearance in the early stages may be negative except to show soft 
tissue swelling. Later the x-ray plate shon^ the joint destruction and narrow- 
ing and final obliteration of the joint space. Bony ankylosis is finally seen 
with some osteoparosis of the ends of the bones close to the affected joints. In 
the very late stages there may he so nmch bony change that it will be difficult 
to differentiate between this and the hypertrophic form of arthritis. 



Tie- tS. — IIrP<>rtropble arthrltb of vplne. 


Hypertrophic arthritis is a less well-defined entity. When it attacks the 
terminal phalanges, the condition is known as Jleherden’s nodes. The involve- 
ment of bjT)crtrophic arthritis is usoally limited to a few joint.s, in contradistinc- 
tion to rheumatoid arthritis whicb involves nearly all the joint.s of the body. 
It is gradually progressive. 
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The characteristic x-ray appearance of hypertrophic arthritis is over- 
growth of bone with ankylosis due to fusion of the two bones around the joint 
surface. Osteophytes are common, and gradually the joint surface is more or 
less destroyed with fusion of the two bon^. 

Of especial clinical interest is arthritis of the spine. This may be largely 
painless and unnoticed so far as the spine itseif is concerned, but may produce 
referred symptoms of pain, as in the abdomen when they arc often misinterpreted. 



Fig. 83. — Atropbic arthritis. 


X-RAY Aspects ok IiUiin.tco 

Lumbago is the term loosely applied to any pain in the back, especially in 
the lower back. The physician realizes when he uses it that it is nonspecific 
and that further study is needed to demonstrate the exact pathology. In this 
study the x-ray is of primary help. 

The causes of lumbago may be classified as follows : 

1. Sluseular. — ^Jlyositis of the lumbar muscles from — ■ 

a. Focal infection of teeth, tondls, prostate, gall bladder. 

b. Cold. 

e. Strain, or injury of the muscles alone. , 





G92 


METHODS OP DUOKOSLS 


2. Diseases or injury of the vertebrae. — 

a. Spondylitis from hj-pertrophie arthritis. 

b. Spondylitis traumatica tarda (Kummell’s disease). 

The injury may be extremely slight and may go almost unnoticed at the 
time. Slowly in the coarse of several months the spongy body of the vertebra 
distintegrates and collapses. The posterior portion of the vertebra is protected 
from collapse by the strong articular prdeesse.s. The nucleus pulposus is 
usually dislocated fonvard. The x-ray picture is negative at the time, and 
shortly after the injury and begins to show the characteristic changes only 
after the lapse of some time. t 

3. Injuries to the pulposus (Sehmorl’s disease). — The center of the inter- 
vertebral disk is the nneletis pulpo.sus, a rounded fluid body which acts as a 
ball bearing and hydraulic shock absorber. It normally move.s with the mo- 
tions of the spinal column backward and forward. Injury may herniate its 
fluid contents either (a) upward or downward into the spongy body of the 
vertebra, or (b) backward into the spinal canal, the situation «-here it is most 
likely to cau.se sciatica and other pres.sure ^mptoms, or (c) forward after 
longstanding herniation it may become calcifie<l. While such herniation may 
be the result of severe injury, with dislocation or fracture of the vertebrae, the 
injury that causes dislocation, of the nucleus alone may he so slight as not to 
be remembered later when symptoms of backache or sciatica appear. Rupture 
of intervertebral discs was first reported by Dandy in 1919 in two patients on 
whom he operated: since then, he stales, that this has become the most fre- 
quent lesion encountered by neurosurgeons. 

The common method used to locate the lesion is by the injection of iodized 
oil into the spinal canal. Dandy (J. A. M. A. 117 ; No. 10, Sept. 6, 19-11) makes 
an eloquent and con\incing plea against this procedure and states that proper 
interpretation of the history, the physical examination, and a plain x-ray with- 
out contrast media of any kind usually is sufficient for a diagnosis. Reichert 
(West. •!. SuTg. 47 : 297, June, 1939) reported the s\icccssful use of air injec- 
tions as a contrast medium, 

Air injection, or oxygen, is harmless and will demonstrate larger intra- 
spinal herniations. The trend away from lipiodal injections into the spinal 
canal is sensible. Host orthopedic sui^cons and neurosurgeons now operate 
on the ba-sis of clinical symptoms. When any heavy opaque media is used 
within the spinal canal, there should be an attempt to rescue most of it from 
below the site of the obstruction. Some less objectionable opaque medium will 
probably replace lipiodal. 

Host of the cases of ruptured vertebral disks occur at the fourth and fifth 
lubmar interspaces (9G per cent). “The diagnosis is made on low midline 
lumbar backache plus pain down the back of one or both legs, the pain is 
intensified by coughing and sneezing, and the pain must be recurring and not 
continuous. There may or may not be diminution of the achilles reflex or sen- 
sory or motor loss in the distribution of the fourth or fifth lumbar or first 
sacral ner\’e.“ (Dandy op. cit.) (Sec also Barr, Hampton and HLxter: Pain 
Low in the Back and Sciatica, J. A. M. A. 109 : 1270, Oct. 16, 1937 ; and Spur- 
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ling and Grantliam ; Neurologic Picture of Herniation of the Nucleus Pulposus 
in the Lower Part of the Lumbar Region, Arch. Surg. 40: 375, March, 1940.) 

4. Anomalies of the Vertebral Articulations. — Taylor (Anomalies of the 
Lumbosacral Articulations, J. A. iL A. 113: No. 6, Aug. 5, 1939) has called 
attention to the rariations that occur in the articulations of the lumbar ver- 
tebrae and of the lumbosacral articulations. Many persons have articulations 
that are structurally very faulty. For instance, the articular facets, instead 
of facing laterally and obliquely which gives a stable back, may face antero- 
posteriorly, or in a straight line facing eaudad, eephalad. These are potentially 
weak, and persons with such joints are unsuited to hard manual labor, such as 
lifting and straining. They are more liable to injury and consequent backache 
and this can be predicted by an x-ray study. (Or rather in a pei-son with a 
chronic backache, ivhen the x-ray picture shou'.s such .<.truetin'al variations, the 
backache can reasonably be blamed on such potential weakness.) Goldthwaite 
(Backache, New England J. Sled. 209 : 722, Oct. 12, 1933) stated that nmscular 
strains and fascial tears do occur, but by far the commonest trouble in back- 
ache is with the mechanism of the joints. 

5. Spond.vloIisthesi.s is a condition in which one or more of the lumba?- 
vertebrae become displaced on each other or the sacrum. The cause is seldom 
a single intense tratima, but more often less severe strain over a long period of 
time, as from heavy lifting. It affects most often the fifth lumbar vertebra 
and the spine. X-vay pictures taken laterally will show the position of the 
vertebra on the sacrum. 

Spondylolistheses are usually found in spines that show developmental 
defects in the vertebral anatomic development at the lumbosacral spine. They 
do not of themselves produce pain or discomfort. An injury, repeated stress 
or strain, postural habits of occupation or exercise may produce enough pain 
to demand the x-ray e.xamjnation and discovery of the condition. 

6. The sacrolumbar joints. 

7. The sacroiliac joints. 

S. Lumbago due to kidney stone or gallstones (refle.x) may be revealed 
by the x-ray plate. 

X-BAY Diagnosis of Pain Around the Joints 

Besides frank infectious arthritis, tuberculous arthritis, reflex pain from 
osteomyelitis, and obvious fracture or dislocation, the internist may have to 
interpret pain around joints of a more or less chronic character in which the 
history does not reveal the relation of onset to definite trauma. - In such eii-- 
cumstances he must think of the following conditions which can be revealed 
by the x-ray. • • • 

Wrist and Hand. — IGeinboch’s disease — traumatic osteitis of the carpal 
bones, affecting usually the semilunar (most frequent) and scaphoid bones. 
It occurs most often in males between twenty and thirty years of age. The 
cause is usually repeated trauma, such as striking the butt of the hand in some 
manufacturing process. Interference with the normal blood supply of the 
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bones is thought to be the cause. On the x-ray plate the bone is seen to have 
lost its normal shape and is denser than normal: there may be cystic de- 
generation. 

Toe. — Freiberg’s infraction, Osteochondritis deformans metaiarsojuvenilis 
is an osteochondritis of the metatarsophalangeal joint of the second or third toe, 
occurring most frequently in adolescence, but remaining throughout life. It is 
probably caused by repeated pressure trauma applied to the head of the meta- 
tarsal bones. It is seen in toe dancers. Usually, however, no etiologic factor 
can be found. On the x-ray plate the head of the involved metatarsal bone 
shows destruction with quiet subchondral necrosis of the bone without evi- 
dence of pyogenic infection. There is pain and discomfort, but not enough to 
be disabling. Surgical removal of the involved area usually makes the dis- 
comfort worse] 

March Fracture. — This is localized proliferative overgrowth of periosteal 
new bone of the distal portion of one or more tarsal bones. History of direct 
trauma is usually not obtained. It is seen in nurses and others who have to be 
on their feet a long time. The periosteal thickening is always related to the 
insertion of the interossel muscles. In differential diagno.sts it has been mis- 
taken for malignancy, and bones removed for that cau.se have shown micro- 
scopic evidence of fracture. Similar conditions are occasionally seen in tibiae 
in soldiers of a new draft after strenuous unaccustomed marches. 

Knee. — Osteochondrosis dtssicans occurs in adolescence or young adult life, 
and is characterized by slow .sulwhondral necrosis, witli separation of a small 
triangular fragment of the articular cortex of the bone, usually on the inner 
condyle of the femur. It seems to be caused by interference %vith the blood sup- 
ply of the part by repeated trauma. It is definitely not pyogenic. It may be 
bilateral. It occurs in the humerus. On the x-ray plate the articular cortex of 
the involved joint shows a small piece of bone, separated from the main bony 
structure by a zone of rarefaction. The articular cartilage may hold it in place, 
or it may necrose through and become a foreign body in the joint; surgical 
removal is then indicated, but ordinarily the condition produces only slight 
disability. 

Pellegrini-Stieda's Disease. — ^Traumatic calcification of the collateral 
tibial ligament of the knee (a calcium deposit in the collateral tibial ligament 
resulting from minor trauma after several months). The x-ray picture show.s 
the calcification in the soft tissues olong the inner side of the joint. X-ray 
studies are negative until some weeks after the inciting injury'. Prognosis is 
guarded. 

Hip. — Femoral osteodiondrosis or slipping femoral epiphysis occui-s in 
adolescence; it consists of slipping epiphysis at the head of the femur. It oc- 
curs most frequently in males at the ages of twelve and fifteen. The cause is 
not knouTi, but it is ascribed to poor circulation, possibly following trauma. 
The symptoms are pain and disability; later there is some shortening, limita- 
tion of motion, and deformity. The x-ray picture shows the epiphysis of the 
head of the femur as a dense sclerotic body. The head remains in the acetabu- 
lum, but the diaphysis and neck of the femur are displaced upward. 
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X-ray Diagnosis of Diseases of Muscles, Bursae, and Veins 

Myositis ossificans traumatica is the deposit of calcium in striated muscles. 
It follows trauma with interstitial hemorrhage into the muscle. The clots or- 
ganize by calcification. The condition may be mistaken for rheumatism. The 
x-ray picture makes the diagnosis very certain. The calcium deposits arrange 
themselves along the muscle fibers, but do not enter the tendons. 

Calcium deposit in bursae os a result of injury or inflammation or chronic 
(occupational) irritation is very common. The ino.str frequent sites are the 
prepatellar and the subacromial, or subdeltoid, bursae. On the x-ray plate the 
calcareous deposit gives the appearance of a density in the region of the bursa. 

n. X-EAY EXAMINATION OP THE HEART AND GREAT VESSELS 
* 1. Shadows of the Cardiac-Aorta Area 

An ordinary plate of the chest shov\'s quite distinctly the outline of the 
continuous shadow of the aorta, heart, pulmonary artery, and diaphragm. In 
health, these present a profile with a succession of curves. On the left side, 
from above downward, there is the aortic notch representing the junction of 
the ascending and transverse aorta. Just below it, not always prominent, is a 
curve made by the pulmonary artery; below that, the curve of the left auricle. 
Last, the large curve of the left ventricle, meeting the diaphragmatic curve at 
a sharp angle. On the right side the upper part of the shadow representing 
the aorta is smooth. Then coming dowiward there is a prominence represent- 
ing the right auricle, which also makes a sharp angle at the junction of the 
right diaphragm. (The right^ventricle occupies the largest part of the present- 
ing surface of the heart when viewed anteriorly. In other words, if you lift 
the anterior chest wall and reflect the pericardium, all you see is right ven- 
tricle, with a fringe of left ventricle peeping out to the left and a fringe of 
right auricle peeping out to the right. "When the right ventricle enlarges, how- 
ever, it cither pushes the right auricle to the left or behind so that the shadow 
in right ventricular preponderance is well over the right sternal border. In 
the cor pulmonale of emphysema not only is this true, but the enlarged right 
ventricle also displaces the left ventricle dorsally) . 

2. Heart Shadows or Silhouettes 

The great general types of heart disease give characteristic shadows of 
enlargement. 

Mitral disease presents a general enlargement of the heart shadotr, defi- 
'nitely jutting out to the right of the right border of the sternum. There is 
also enlargement to the left. The heart shadow in general is globular, hanging 
from the shadow of the aorta, something like the outline of a fat pear. In 
extreme degrees of mitral stenosis, the shadow of the left auricle is prominent. 

Aortic disease gives a predominant left-sided enlargement, representing 
the hypertrophied left ventricle in this disease. 

Hypertension shows less prominent, but still predomijinnt, left-sided en- 
largement. ‘ 
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Pericardial Effusion. — Small pericardial effusions gravitate to the bottom 
of the sac, and there is obliteration of the acute cardiophrenic angles. The 
eardiao outline is of “a triangle suspended by the neck." As the effusion in- 
creases in size, the divisions in the profile of the heart chambers become obliter- 
ated and the sac bulges outward beyond its diaphragmatic attachments. The 
outline suggests general cardiac dilatation and the differential diagnosis "may 
strain all the resourcefulness of the radiologist," so I am informed by radiolo- 
gists. But the clinician should be able to tell by the general condition of the 
patient whether "dilatation," certainly of that extent, is present. And the 
x-ray picture may be the first hint in the coui*se of, or convalescence from, 
rheumatic fever that pericardial effusion is present. 

Adhesive pericarditis (pleuropericardial or phrenopericardial adhesions) 
under the fluoroscope, tugging of the heart on with .systolic dislocation of the 
adjaceut diaphragm or pleural borders may be seen. 

Calcified pericardium is easily made out. 

Congenital heart disease. — \Vith patent ductus arteriosus, the aorta may 
be small, Avith an enlarged pulmonary arterj' below it. 

Patent foramen ovale (Interauricnlar septal defect) pioduces, when large, 
enlargement of the auricles. 

Congenital pulmonary stenosis produces right ventricular enlargement. 
It is seldom seen alone, unassoclated with other defects. 

The tetralogy of Fallot is pulmonary stenosis, patent interventricular 
septum, hypertrophy of the right ventricle, and dextro position of the aorta. 
X-ray diagnosis is not usually specific. Erilai-gement, especially of the right 
ventricle, somewhat to the left, prominent pulmonary artery conus, and small 
aorta should be looked for. 

Congenital Idiopathic Dilatation of the Pulmonary Artery and Its Branches 
(Oppenheimer : Tr. A. Am. Phys. 48 : 290, 1933). — The diagnosis is entirely by 
x-ray examination. Dilatation of the pulmonary artery with advanced en- 
largement of the right ventricle. 

Bight-sided Aorta. — The aorta i.s dcAcloped from the fourth branchial 
artery on the right side instead of on the left. The aortic arch passes behind 
the esophagus and trachea, causing esophagus and trachea to be displaced to 
the left. A harhira meal brings this out. The condition is of no pathologic 
significance, but may be mistaken for such unless the examiner is familiar 
with it. 

Situs inversus is plainly obvious on the x-ray plate. 

Ayerza’s disease is cyanosis with gradually increasing change in the pul- 
monary vessels. The x-ray plate shows a prominence of the pulmonary artery 
with masses of dilated A-essels about both lung roots. These show active pulsa- 
tion. There is right-sided cardiac hypertrophy. 

3. The Aorta 

Dilatation of the aorta in aortic syphilis is diffuse .and classically limited 
to the a.scending aorta. 




X-RAY DIAGNOSIS 


609 


Arteriosclerosis of the aorta is largely limited to the transverse and 
descending aorta. Calcified plaques may be made out, but are rare. The 
aortic knot is prominent and sharp in arteriosclerotic aortitis. Dilatation is 
not a feature, but there is often a lengthening of the aorta in the longitudinal 
dimensions vith tortuosity. Examination of the patient in the lateral position 
may be helpful in making a diagnosis. 



FI?. 8 E.— AneuiTsiD oC aorta and heart. 


Coarctation of the aorta is a constriction or narrowing of the aorta op- 
posite, or a little below, the ligaraentnm arterjosum. The collateral circulation 
is set up by the internal mammaries, the descending branches of the transverse 
cervical and inferior epigastrics, etc. X-ray pictures show the aortic knot 
nsually absent, the ascending aorta enlarged or prominent, and the heart cn- 



700 


SIETMOM OP DIAOVO^IS 


larged. Erosion of tjip ribs may be seen. In the oblique position it is some- 
times possible to demonstrate the structure or the nl»sence of the usual shadow 
cast by the ascending aorta.. 

Aiieunjim . — For thoracic'aneurj'sm the x-ray plate is not only the court of 
la-st resort; it may be called the discoACrer of aneurj-sm. tVith physical diag- 
nosis alone, we miss entirely, or could not positively identify, at least 50 per 
cent of ancuiysms. In clinics where a rontinc x-ray study of the chest is made 
on all suspicions cases, no ease of aneurysm of 'the' ascending and transvei-se 
aorta sliould he missed. Osier’s old distinction between the aneurj-sm of .symp- 
toms and the anouiysm of signs disappears with the cmpIoAmient of the x-ray. 

Aneurysms of the ascending aorta appear to the right, 'Uhilc aneurysms of 
the transverse arch appear to the left. Aiicurjsms of the de.seemlpig aort.i may 
he hidden behind the shadow of the heart. An oblique siew should biing^heiti 
out. *■' 

Aneurysm of the subclavian artery or carotid not in proximity to lung 
structure, is usually invisible on the x-ray plate. It is the air in the alvi/oli 
furnishing a background which brings out the thoracic aneurysms. 

The differential diagnosis between solid mediastinal tumor and anourysm 
shovdd be made under the fluoroscope by noting ibc pulsation of the aneurysm. 
But this is more theoretical than practical. It is extremely difllcult to dif- 
ferentiate between e.xpansile and transmllte^l pulsations. More important 
than pulsation is the position of the sac. The outline of an aneurysm is sharp. 
A mediastinal tumor is not always clearly defined. The shadow of the aorta 
may be seen through the mediastinal tumor .shadow. 

In aneurysm with asthmatic or ateleclatlc sjinptoms, note the p<»ndilion 
of the trachea. I remember a patkut who had Ik'ch ticjtcd for allergic asthma 
for six months, when finally a hemorrhage provided his cxitus. At autopsy 
the Iracho.T was found comprcsscil to a lint, thin lumen. 

4. Exact Heart Measurements 

For making exact measnreinents of the heajl and great vessels liy tlie 
x-ray either an orthodiftgraui, a teleomeutgcuopram, or a kymograph must lie 
mack. (See <}i<igrani, 1-Vg. S4.) 

Proceditre . — With the slmdow on the ortho<liagraplj or ]ilate, a vertical line 
is dropped from the midstenial notch. (Tl«is iiwl not be plotted accurately 
because the sum of the imiximum right and mAxinium left is going to be the .same 
no matter where it is diawn.) Lines arc drawn from this longitudinally at the 
jvoint of the extreme extent of the borders of the right (.M. H.) and left (il. L.) 
heart; the sum of these is the maximum transwrsc diameter (T. D.) of the heart. 
A transverse line is drawn across from the borders of the widc-st part of the aoita. 
An oblique line is drawn from tlie iKwdcr of the shadow of the apex, to the 
shadow representing the junction of the great vessels and right auricle, called 
longitudinal diameter (L. D.). Lines perpendicular to this arc drawn on the 
loft to the junction of the left auricular and left ventricular shadow (B. D.). 
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The transvei’se diameter and the longitudinal diameter depend normally on 
the height, weight, and constitution of the individual. Clayton and ilerrill 
give these measurements; 


waoiir 


TRANSVERSE 

LONIilTODINAL 

IN 


DIAMETER IN CM. 

DIAMETER 

rODSBS 

MEN 

M.R.~M.L. 

IN CM. 


UtBimiim 

10.7 

11.8 

109-117 

Average 

10.9 

12 6 


llaximum 

11.3 

13.5 


Uinimam 

11.0 

12.0 

118-126 

Average 

11.8 

13.2 


Masimum 

12.5 

14.0 


Minimam 

11.0 

12.0 

127-135 

Average 

11.9 

13.4 


Maximum 

13.1 

14.5 


Mioimum 

21.5 

32.5 

136-144 

Average 

12.3 

13.5 


^laxiiRum 

13.0 

15.0 


Mtoimum 

12.0 

14.0 

145-162 

Average 

12.4 

14.0 


Maximum 

13.8 

15.3 


Miniffipffl 

32.0 

34.0 

163-181 

.Averate 

/ 12 9 

14.7 


Maximum 

13.4 

15.8 



Minimum 

9.9 

12.0 

91-99 

Average 

10.2 

12.1 


Maximufu 

10.5 

12.3 


Minimum 

10.0 

11.5 

100-108 

Average 

10.7 

11.9 


Maximum 

33.1 

12.4 


Minimum 

10.2 

10.3 

1(19 117 

Average 

11.0 

12.2 


Maximum 

12.2 

13.8 


Minimuni 

9.6 

11.2 

118 120 

Average 

11.2 

12.4 


Maximum 

12.6 

13.3 


Atinimum 

10.0 

12.2 

2S7-135 

Arerag^ 

22.1 

15.7 


Maximum 

11.8 

13.2 


Minimum 

10.9 

12.3 

136-144 

Average 

11.6 

12.9 


Maximum 

22.8 

14.2 


Minimum 

10.6 • 

11.8 

145-159 

Average 

11.7 

12.6 


Maximum 

12.6 

13.2 


m. DISEASES OF THE RESPIRATORY SYSTEM 
X-Ray Examination of Kasai Accessory Sinuses 
The internist uill seldom he called upon to interpret x-ray plates of the 
accessory sinuses of the nose, but he dionld have at least a bowing acquain- 
tance with them. 
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The sinuses, since their air content furnishes a contrast to the bones of 
the skxill, can be clearly seen on the x-ray plate — the maxillary antra below, 
the cthmoids between the nasal cavity and the orbits, and the frontal sinuses 
above. The sphenoidal sinuses appear best on a lateral plate. The antra 
appear a few month-s after birth, the ethmoids next, and the sphenoidal and 
frontal sinuse.s at from four to eight years of age. 

Infection of the sinuses can be detected in various stages. In acute 
catarrhal infections there is congestion and edema which results in blurring 
of the .shadous. Chronic infection produces rarefaction of the septa of the 
ethmoids. In purulent infections the secretions are usually dammed hack into 
the sinus, the air is displaced, and the sinus appears opaque. Oranulations, 
polypi, and hyperplastic inflammation of the mucous membrane of the sinus, 
especially the maxillary and frontal antra, can sometimes be delected on the 
x-ray: the sinus may become so fille<l with grannlntion tissue that no air 
space temaims. Atrophic sinusitis may produce, by long-standing infection, 
condensing osteitis with irregular bony deposit.s on the wall, limitation of the 
size, and, in the case of the ethmoid.s especially, obliteration of all Janrltnark.s. 

Tumors of the sinuses are mucoeele, meningocele (frontal), ivory osteoma, 
sarcoma and carcinoma. They have, in most instances, the same density as 
products of infection. 

Tht Trachto , — The outline of the trachea — not a shadow, but just the 
opposite, a clear space — can be easily seen in the x-ray plate. Displacement 
of the trachea, as by the drag of a chronic pulmonary or pleural disease, is 
a confirmatory sign? in the ease of ebronic, long-.stnnding infiammatory con- 
ditions — empyema, pleural thiekening, fibrous pulmonary tuberculosis, or lung 
abscess— the trachea is pulled to the side of the lesitm. The thjToid may 
displace the trachea, as may retrophaiyiige.sl aliscess. (’«inipressiou of the 
trachea may occur from niieurssm or goiter. TIutuus pressure is not so easily 
demonstrable. 

The dcnumslration ol foreign bwlies in the trachea or lironehi is n most 
valuable addition to diagnostic procedure. In obscure eases of nstlunn, abscess, 
or respiratory distres.s, the finding of a foreign body clears up the -whole pic- 
ture. In the trachea, dise-shape<l foreign Iwdies, sueh as coins, tend to lodge 
edgewise hceause the posterior part of the traehea being noncnrtilaginous 
aeeommodntes them more easily. 

The Uronchx. — Obstruction, s(eno.sis of n bronchus, either from foreign 
body or from new’ grow’th (bronchogenic cancer) may or may not lead to the 
atelectasis of an entire lobe of a lung. The air in the Itiiig i.s rapidly absorbed, 
the alveoli collapse, and the lung area appears as a density on the x-ray plate, 
like a consolidation. One of the startling, and to the uninitiated, puzzling 
things about this condition is that the stenosis may relax, and one day there 
is a density, the next day a perfectly clear lung field. A ball-valve type of 
obstruction, which lets air into the lung but none out, may result in emphysema 
and increased radiolueeney on one side. Under the fluoroscopc the diaphragm 
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is seen depressed and more or less immoliile, and the mediastinum swings back 
and forth, a phenomenon observed by flanges. 

Bronchiectasis. — ^Whooping congh and chronic nasal sinus infection should 
be considered as etiologic factors in bronchiectasis. Multiple saclike enlarge- 
ments of the terminal bronchi occur. The sputum is profuse, and a condition 
of chronic invalidism with loss of weight, frequent attacks of reinfection, and 
sensitiveness to changes of temperature and draughts are the complaints. 



FIs; — Normal dirst at ftve >CArs ut asc. 


Physical examination gives little definite aid in most cases. In the x-ray pic- 
ture an increase in density and complexity of the hilus shadows can often be 
seen, but it is quite as likely that the plain x-ray gives little aid. The intro- 
duction of lipiodal outlines the bronchial tree and reveals the bronchial termi- 
nal dilatation. In normal chests the lipiiidal quickly enters the alveoli, where 
the only ivay it can be removed is by phagocytosis. Tiie lipiodal in the bron- 
chial tree is coughed up completely within twenty-four hours, but the lipiodal 
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in the alveoli remains for months sometimes. In bronchiectasis the lipiodal 
does not enter the alveoli and that in the bronchi is all coughed up. These 
differences constitute an important point in diagnosis. 

The Lungs . — Passive pulmonary congestion in heart failure is detectable 
on the x-ray plate by engorgement of the vessels and an increase in the lung 



Fis. 8S — Normal thesl at twenty of age. 


markings in the inner lung fields. It has never seemed to me a very reliable 
diagnostic sign, however; physical methods of diagnosis are far superior in 
making this diagnosis. 

Pulmonary infarct can be seen in many instances in the x-ray plate as a 
triangular shadow tiith it.s base against the pleura and the apex pointing 
toward the hilus. 



X-RAY DIAGNOSIS 


705 


Lobar Pneumonia, Bronchopneumonia, etc. — These processes produce 
shadows on the x-ray plate, but, personally, I am opposed to the use, or even 
the suggestion of the use, of the x-ray in acute, severe respiratory infection. 
The primary indication in management of such eases is rest, and the effort 
required to make an x-ray plate is a violation — an unnecessary violation — of 
this principle. Unnecessary, because if a physician cannot make a diagnosis 
of pneumonia, he had best turn in his stethoscope and quit. As I have said 



Fie. 89.— Xormal chest In adult. Bfty soars old. 


in another place (see Methods of Treatment) the fact that the patient has two 
lobes involved instead of one, does not make any difference ; you are not going 
to give twice as much medicine or serum. However, if x-ray plates are to be 
made, it is perfectly simple to interpret them when either lobar or broncho- 
pneumonia is present, provided one has an elementary knowledge of lung 
anatomy and topography and of the pathology of the conditions. 

Pulmonary Tuberculosis. — The x-ray now holds a primary and indisputa- 
ble place in the diagnosis of early pulmonary tuberculosis. In a routine ex- 
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amination of a group to detect early tuberculosis, as in a general population, 
in an industrial group, or for army or insurance application, the physical es* 
amination will fail to detect 25 per cent of early cases and 5 per cent of late 
ones. There are some instances of even advanced lung destruction that either 
lies too deep or for some other reason simply cannot be detected by percussion 
or auscultation. The error in diagnosis from the x-ray plate in routine exami- 
nations, if good technique and interpretation are assumed, should be not greater 
than 2 per cent in early and none in late cases. The flnoroscope is little better, 
if at all, than percussion and auscultation. 



FJf. 99.— -Tub«rculojli of lunp. Epituberculous rcactloa showing clearing later on. 

The pathology of pulmonary tuberculosis is now apparently thoroughly 
settled. It is difficult to conceive of the introduction of a new concept suffi- 
ciently revolutionarj' to upset our present views. According to this concept 
pulmonary tuberculosis begins in the great majority of cases in chUdhood or 
even infancy. The first infection is usually from an unsuspected member of 
the family. The incidence of primsrj' infection, according to ilyers, depends 
upon where a person lives. In a Xew York slam area the incidence is higher 
than in a sparsely settled area. The infection is almost certainly by way of 
the respiratory tract. (Die primare Lungenherd bei der Tuberculose der 
Kinder, Berlin, 1912.) The tubercle bacHK enter the respiratory tract and 
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establish themselves where we would expect them to establish themselves, in 
the lower right lobe, following gravity and the widest and straightest bron- 
chial pathway. To objections that they cannot pass the natural resistances 
of the bronchi, ive may reply that carbon particles do so, why not tubercle 
bacilli? In the lung they set up a primary reaction — the tubercle of Ghon. 



Fig. SI - — Varietfes of tubercuJosJs of laaga a* seen Jn *-rar picture. Primary Ghon nodule 
and enlarsed gland (Ranke complex). 

This is usually in the right lower lobe, but may be anywhere in the lungs. 
The tubercle of Ghon is not usually observable until it becomes calcified or 
fibrotic. This infection may become healed and the clinical cotnse of the case 
thereby stopped. Ghon's tubercle can be identified in many human chests. 
If the disease progresses, the next course of extension is to the hilus and 
tracheobronchial glands. This is the typical form of childhood respiratory 
tuberculosis with no involvement of the parenchyma. 
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Adult tuberculosis consists of involremeat of the parenchyma and is an 
entirely different clinical disease from childhood tuberculosis. Tuberculosis 
of the lung parenchyma occurs from the release of tubercle bacilli from the 
tracheobronchial lymph nodes into the bronchi. The infection involves, in 
most instances, the apices of the upper lobes. "Why this should be is a matter 
of \incertainty. The explanation which has most nearly satisfied me is that if 
the chest of a person who has had a lipiodal instillation is observed under the 



Kg. 92. — Tubi rciilcwls of lungs Mllito lesion of left lnrrBCU\icuInr area In adult. 


lluoroscope, and he is asked to cough, the lipiodal is forced into the apices 
with a sudden explosive rapidity and for a moment outlines the bronchioles 
of that region. "Why shouldn’t the tubercle bacilli, released into the bronchi, 
cause congh and do the same thing! 

The x-ratj film of tarhj iuhcrculoeis of the 2>nrenchjma of the lung shows 
the tubercle. This appears on the negative tw a soUlanj, discrete, soft, uhile 
spot iciih furry edges, and has been compared to a snowflake. 
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The early t^rberele or tuberdes are usually seen below the clavicle — a fact 
to emphasize, becatise physical diagfnosticlans have spent their youth hammer- 
ing away and listening above the davide. The first involvement is below the 
clavicle ; the apical brandies of the bronchi arc at right angles, whereas the 
subapical branches are at about twenty degrees angulation, which facilitates 
the entry of infected material to the subaincal rather than the apical regions. 



“Assmaii described this focus as a round, sharply defined opacity in the 
right subclavicitlar region, with a density which was slight, lie found on 
post mortem that this opacity was a localized caseous pneumonia, deep in the 
middle of the upper lobe and, as a rule, m the neighborhood of the lateral 
and dorsal ramifications of the subapical branch of the posterior upper lobe 
bronchus. This would suggest that the adult infcction is more probably a 
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reinfection, rather than secondary to an old infection. Associated with this 
early focus, cavities may be present. 

“The appearance of the primary focus varies in density and contour. It 
may be multiple and resemble a cluster of grapes, or in the form of a gradu- 
ally fading density, limited by the inter-lobar fissure, and due to a caseous 
pneumonia. 



Pis. 9t. — Tuberculosis of luns>. rncumonia or rxuiJatlvo lesion 


“Fortunately, provided the resistance is good, the locus remains at the 
apex and ultimately heals. Like the childhood type, however, extensive case- 
ous pneumonia or miliarj' tuberculosis may quickly develop at any lime during 
the disease.” (Banner: 'NVilliam Wood & Co., 1937.) 

After such primary infection has occurred, the pathologic changes may 
take several courses : 

Healing may occur -with calcification or fibrosis of the early lesion. 

Pleural effusion may occur. {See below.) 
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The primary focus may become active and spread as a caseous pneumonia. 
The occurrence of cavitation and fibrosis and exudation may go on simulta- 
neously. 

A cavity shows on the x-ray plate as an area of diminished density in 
which there is an absence of lung markings. The wall may be thin or heavy 
and fibrotic. Small fluid levels in cavities are seen occasionally, but not very 
often, and cannot be set up as a diagnostic criterion for cavity. 



Fir. 9S. — VarteUes of tuberculosis of tunrs a» Been In x-ray picture. Extensive chronic fibroid 
laberculoals. 


Spontaneous pneumothorax may occur. 

Pneumothorax, tvhether spontaneous or induced, is readily seen and early 
recognized on the x-ray plate. The air spaces show entire absence of long 
markings, and the edges of the collapsed lung can be made out against the 
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hilus, or ofteo attached by adhesions to the chest wall. Small masses of 
fibrin — a “mouse” — are often seen resting on the diaphragm in induced pneu- 
mothorax and have no significance. 

Miliary tuberculosis is revealed on the x-ray plate as a characteristic, fine, 
hazy mottling scattered evenly thronghout both lung fields. The shadows of 
each miliary deposit are distinct and usually discrete and not coalescent. 
(Some phases of miliary infiltration are not discernible upon roentgen films.) 
The x-ray finding of miliary tubercles has cleared up many diagnostic puzzles. 
DifTorential dIagno.sis between it and pneumoconiosis and metastatic malignant 
deposits presents the only difficulties. 



Ftp S6— Varletlp* of tub^rruto^ta of Iun?» ■» ae^n In tho x-ra7 plrtnra. AdvancM t<*aton with 
ravitr formation. 


I’U.NOOUS iN’FfXOTOXS OK THE LU.S'CS 

Actinomycosis does not present any characteristic x-ray picture. Often it 
rescrahles tuberculosis. "When it invades the ribs and chest wall, such findings 
are more specific. 

Blastomycosis also resemblts tnbereulosLs and presents nothing specific. 

Aspergillosis show.s countle.s.s mimbers of small, soft, rounded infiltrations 
uniformly .scattered throiighoul lioth lung fields. It does not resemble ordi- 
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nary tuberculosis because the lesions aie uniform in distribution and through- 
out all parts of both lungs. It can be differentiated from miliary tuberculosis 
beca\\se the lesions fire much larger and the patient is not so profoundly ill 
as in miliary tuberculosis. Second-stage silicosis resembles it somewhat. It is 
an occupational disease in that farmers and pigeon-feeders who fill their, 
mouths with grain are the victims. 
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one proved case. 3Iost of the suspects were pleural effusion or lung abscess 
or Vincent’s infection of the lung. Finally a patient with a diagnosis of 
syphilis of the lung, and a shadow in the lower left lung, came to autopsy. 
The specimens were sent to a number of pathologists : about a third said they 
might be syphilis, a third said they might be fibroid phthisis, and a third re- 
fused to commit themselves. If such a difference of opinion occurs when tissue 
specimens are available, what can the clinician hope to accomplish? The 
therapeutic test is not convincing because Vincent’s infection responds favor- 
ably to arsphenamine. 


Fig. 98.— Tuberculosis of lunss. dtldfled healed disseminated tuberculosis. 

Lung abscess occurs most often in one of the lower lobes. It throws a 
shadow on the x-ray plate characterized by a diffuse dcnsity,,ill defined at the 
edges, more dense in the center, and subject to changes in density as the ab- 
scess is emptied. A lung abscess may be mistaken for tuberculosis or pneu- 
monia or empyema. ^lultiple abscesses may occur. Etiologically, nowadays, 
most abscesses are due to infection from the throat or mouth with Vincent’s 
organisms. Postpncumonic abscesses also occur. 

Fneumonoconiosis. — The particular substance in dust which is deposited 
in lung tissue and causes trouble is silica. Silicosis from hazardous occupa- 
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tious develops only after about two years’ exposure to dust, except in very 
rare instances of acute silicons. The disease is observed roentgenologically 
in three stages : first, an increase in hilus shadows and lung markings of the 
lower lobes ; second, nodulation and beading along the bronchi ; third, large, 
distinct blotchy areas throughout the lung, occasionally cavity formation and 
small areas of pleural effusion. The generalized distribution and the mineral 
denseness of the deposits are elements in the diagnosis. 
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Secondary metastatic malignant deposits in the lung are characterized by 
shadows which are multiple, nodular, often star-shaped densities. They vary 
greatly in size, but usually are about the diameter of a dime or a quarter. 


Diseases of the Pleura 

Acute fibroplastic pleurisy does not show on tlic x-ray plate unles.'j con- 
siderable thickening has occurred. Pleural thickening follouiug inflammation 
produces hazy shadows, sometimes described as a fine ribbonlike shadow run- 
ning along parallel to the chest wall on the outer border of the lung. 

..Fluid'in the pleural cavity, whether effusion, empyema (pns), or transu- 
dafe from cardiac failure presents characteristic x-ray .signs. 

' JIueh .misconception in these cases is due to failure to differentiate free 
flufds from fixed fluids and to recognize the pathologic varieties of these two 
forms of fluid. The mechanics of the fluid's presence depends entirely on 
whether you are dealing >vith one kind or the other. Knglebach and Carman 
long ago published an article which was a clear-cut, splendid piece of clinical 
observation and yet textbook after textbook on phy.sical diagnosis has been 
published or revised since its publication without a single reference to it. 
(Kngicbach and Carman: X-ray Studies of Serofibrinous PIcuritis, Am. J. Jl. 
Sc.. Dec., 1011.) The work of Norris and I^andis on frozen sections of cadavers 
dead of ciniiyema is confirmatory of this uork from a different angle.. 

Knglcbach and Carman were puzzled by certain x-ray platej% in plejiral 
effusion which showed a sliadow that was upright wlicn the patient was up- 
right and in svhicli one panel of the shadow was darker than the other. They 
pointed oiit that this was due to the fact that pleural effusion is almost always 
fixed and that it spreads out over the thoracic wall flattened by the pressure 
of the lungs. “The location of the fluid in sero-fibrinous pleurisy is xs, in the 
great majority of cn.ses xx in the vertical position in the upright chest. Adhe- 
sions xx encnp.sulnte the effusion.” 

improvements in technical apparatus Im%*e permitted satisfactory depic- 
tion of the chest in lateral and oblique projections, thus offering much help in 
diagnosing intcrlohar exudates, location of empyema pockets, abscesses, etc. 
Small effusions will not be reve.sU*<l by routine postcroanterior and lateral 
films. Study of the patient in the reenmhent side positions, where fluids gravi- 
tate along the axillary gutter, will l»e necessary for these. 

There are six kinds of fluid oeeurring in the pleural cavity: 


1. Transudate.s, as in cardiac or renal disease. 

2. Pyopneumothorax, or hydropneumothorax. 

3. Jlcmatothorax (usually free; usually following gun.shot wounds). 

4. Chylothorax (rare), 


. F/xed Ftuins 

5. Pleural effusion. 

G. Inflammatory exudates, following lobar or lironchopncumonia, or other 
inflammatory processes in the lungs (empyema, and semiclear exudates, con- 
taining lcueocyte.s). - 
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The factors which influence the portion and the outline of the plenral 
fluid are three : 

1. The position of the inflammation in the iinderl}nng tissues, i.e., the lungs. 

2. The pressure exerted by the lung, and the action of the diaphragm. 

3. Tlie position of the patient when the fluid forms. 
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beneath, whether it develops before or after the development of the effusion, 
is usually at an apex. Whether these things represent metastatic pleuritic 
infections or the gravitation of the fluid dowTiward, it would be hard to say. 
However, the fluid sometimes accnmulates over an upper lobe pneumonia, as 
in Fig. 2, previously mentioned. In the study of a series of sixty cases of 



Fit. 101. — The development of pleural fluid. Later (Use than ihown In FIs. 102A. ahowln* 
aecumuIatJoii of more fluid. 


empyema, fifty-six were in the lower part of the chest, most of them definitely 
back of the posterior axillary line. Of the preceding pneumonias, fifty-two 
had a posterior lobe involvement, either partially or entirely or with an upper 
lobe involvement also. 

2. The pressure exerted by the lungs and diaphragm. The lungs act 
on any fluid which comes between the two surfaces of the pleura os an clastic 
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bag, which exerts a varying pressure during inspiration and expiration, but 
always exerts a pressure. This pressure is produced by the action o£ the 
diaphragm. If there is a heavy Auid present and the chest is in a more or less 
upright position, the fluid gravitates to the bottom of the chest cavity; this 
condition obtains in transudates. When fluid rises it does not, however, simply 
push the lung above it, it rises in the space faetw’een the visceral and parietal 
pleura. The upper level of the liquid does not always represent the lower 
level of the lung. In inflammatory exudates, such as precede the formation of 



Fig. 102. — The development ot pleural fluid. Still later stage. Fluid now Alls entire back of 


pus, the lung presses them out in a thin layer over a larger surface than per- 
haps they would originally attain. At the borders of this fluid adhesions begin 
to form, aided by the pressure of the unaffected part of the lung. At the 
periphery of the effusion internal pressure forces the visceral and parietal 
pleura together, at which point conditions are ideal for the maximum pro- 
duction of adhesions. It is said, especially in empyema, that the diaphragm 
is paralyzed and remains motionless. 'Whether or not this is true and how 
early, it is certain that some modification of its motions does take place both 
in empyema aud effusion on the affected side. This also helps to make the 
formation of adhesions more dense once they have become started. 
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3. The patient who has acquired an empj’eina has usually been on his back 
for a period of from ten daj’s up, sometimes reclining and more often sitting 
Ml a half-reclining position A glance at an eviscerated thorax shows that the 
most dependable part of the cavity is in the groove formed by the angle of 
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rests in this groove. Another frequent point of pus collection is close along 
the vertebral ridge, where the pressure of the lung is Aveakened fay the pro- 
jecting Avails. (Clendening ; J. Missouri 31. A. 16 : 287, Sept., 1919.) 

Free fluids and moA’afalc fluids are seldom seen in the chest. (I mean as 
natural accumulations. The large number of eases of artificial pneumothorax 
has broAight the incidence of movable fluids beyond that of fixed fiuids.) The 
.only condition that invariably produces freely movable fluid is an associated 




pneumothorax. Even transudate with the patient in the upright position is 
flattened out against the thoracic wall so that the Aipper level fades imper- 
ceptibly into clear lung markings. "When the patient is put on his side, the 
fluid moves very sloAvly if at all and is quite as likely to floAv over the top of 
the lung laterally as to gravitate down along the mediastimim. 

That pleural effusions and empyemata are inflammatory fluids and create 
adhesions betiveen the layers of the parietal and visceral pleura, explains many 
bizarre positions of these fluids seen on the x-ray plates. They may be held in 
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the upper part of the chest cavity with clear lung beneath, and as a thin strip 
cither against the vertebral shadow or on the outer edge of the thorax. 

Equally fallacious in roentgen interpretation is to depend for positive 
diagnosis on displacement of the heart by the fluid. This rarely occurs. It is 
more likely with free fluids; with fixed fluids it is extremely rare. Yet so 


Fir. 165.— nydT0tht>T*x. r»W«iit lylns i>sht riJs. ThU Ihal th« fluid flws not nlvcftys 

ihlft In BCVordKOCC with Knvltiitlon. 


blind are clinicians and roentgenologists to this fact, so enclosed arc they by 
habit, that I have seen in a published article the x-ray picture of a chest with 
pleural fluid where the legend called particular attention to the displacement 
of the heart, and where no displacement could be seen at all 1 
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Interlobar empyema occurs usually on the right side in the pleural space 
between the upper lobe aboi^e and the middle and loivef lobe together beloir. 
The plane of this surface runs obliquely from about the second or third rib 
behind to the fourth or fifth rib in front, and the shadow thrown by the x-ray 
is consequently broad and may deceive the observer into the interpretation of 
an encapsulated collection of flnid flat against the chest wall. (Fig. 107.) 
Tuberculosis frequently produced such an interlobar exudate. 



Plr. 106. — Fluid In pleural cavity. Empjema rtglit upper chest. Notice that it is held in 
place by adhesiona. 


The condition most commonly imitating pleural fluid is atelectasis of one 
lobe. Pneumonia shadows sometimes resemble pleural fluid. 

Endothelioma of the pleura, a very rare lesion, and questioned as an 
entity by some pathologists, produces a dark shadow, resembling fluid, on the 
x-ray plate. Sarcoma of the pleura is even rarer. The Pancoast tumor arises 
from the chest wall and projects into the thoracic cavity, but as it is of about 
the same density as the intrathoracic structures, it often cannot be discerned. 
It is recognized by the destruction of the ribs. 





Io(rrl<4Mir einpjtma. 
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Diseases of tiie Mediastinum 

The mediastinum is often spoken of as if it were a structure. As a matter 
of fact it is simply a locality. It is that part of the thoracic cavity between 
the sternum, the vertebrae, and the inner borders of the lungs. It has been 
divided by anatomists into four parts: the superior, anterior, median, and 
posterior mediastinum. The superior mediastinum, the part which is clinically 
most frequently interesting, lies above the pericardium. The anterior me- 
diastinum is that part between the pericardium and the inside of the sternum, 
while the median and posterior mediastinum are respectively the parts be- 
tween the layers of the pericardium, and between the pericardium and the 
inside of the vertebral column. 

The superior mediastinum contains the following structures; (1) the 
trachea, and part of the primary' bronchi after their division, (2) the arch of 
the aorta, (3) certain large arteries — the innominate, the left common carotid, 
and the left subclavian, ’as well as some smaller ones, (4) veins — the superior 
vena cava, and the innominate, (5) certain nerves, the phrenic, pneumogastric, 
and recurrent lai^ngeal among them, (6) the esophagus, (7) the thoracic dnet, 
(8) numerous IjTnph glands, largely on the right side and near the right pri- 
mary bronchus, and (9) the thymus gland in childhood, and its remains in 
adult life. All of these structures are in such relation that disease of one is 
likely to affect the others. 

The pathologic changes in the mediastinum have been classified by Lemon 
(Sr. Clin. North America 5: No. 3, Nov., 1919) thus (slightly modified): 

1. Benign neoplasms. Rare. Chondroma (from the second rib) and der- 
moid cysts are described. Jlix (Jt. Clin. North America 3: No. 6, May, 1920) 
mentioned also fibromata and llpomata. 

2. Malignant neoplasms — jirimarj' or secondary. Sarcoma and carcinoma. 

3. Abnormally placed organs: 

a, Substernal goiter, , 

b. Enlarged thymus. 

4. Hodgkin’s disease. 

5. Ljutphoma, Lymphosarcoma. Lymphatic leucemia. Lymphosarcoma is 
the commonest of mediastinal neoplasms. 

G. Tuberculosis. 

7. Pott’s disease — especially ■with mediastinal abscess extension. 

8. Pathologic conditions in the circulatory ^stem: 

a. Aneurysm. 

b. Aortitis. 

c. Dilatation of tbe aorta from high pressure. 

d. Mitral stenosis. 

e. Cardiac hypertrophy, especially with aortic insufBeieney. 

f. Pericarditis with effusion. 

9. Syphilis. 

a. Gumma. 

b. Syphilitic mediastinitis. 
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10. Actinomycosis — very rare. 

11. Nonspecific mediastinilis — in influenza, measles, etc. 

The symptoms and signs which these growing masses cause have been dis- 
cussed in the chapter on physical diagnosis. Of roentgenologic interest beside 
the shadow of the tumor itself arc displacement of the trachea, displacement 
of the esophagus, atelectasis of a lobe of a lung from pressure of a bronchus, 
pressure disease of the vertebrae, or sternum, and unilateral paralysis of the 
diaphragm from pressure on the phrenic nerve. 

Tlie most frequent mediastinal tumor, wliicli compresses the trachea, is 
aneurs'sm. In the radiograph of one such case the distortion and nar- 
rowing of the trachea can be plainly seen. It is well to remember that 
these eases may present themselves simply as asthma, and the superficial mani- 
festations of thorn he indistingnish.ablc from a typical bronchial asthma. Dur- 
ing my service as intern at the Augusfana Hospital in Chicago, a man was 
brought in one hot summer night, uith a ch.irac(erisf/c spasm of asthma — the 
first he had ever had. It was before Ibc days of routine radiographs of the 
chest, and on physical examination, ne.xt day, by the chief of ser\-ice, no find- 
ing beyond lung changes was made out. Forty-eight hours later the patient 
had a sudden hemorrhage into the throat and died. At autop.sy an aneurysm 
of the transverse arch was found, compressing the trachea down to a slit 
hardly large enough to admit a dollar. 

The appearance of an enlarged th>'mus is quite characteristic. The thy- 
mus attains its maximum growth at the age of two years. It occupies the 
superior and anterior mediastinal spaces. At puberty it rapidly diminishes 
in size so that it remains, in adult life, a fibrous strand usually attached to 
the thyroid. “ThjTuic asthma” from pre-ssure of the gland on the trachea 
is a condition which, while not common, has nevertheless frequently been 
described. Chevalier Jackson has observed with the bronchoscope the com- 
jiression of the trachea due to enlarged thymus. Crotti (J. A. Sf. A. GO: No. 8, 
Feb. 22, 1913) has pictured the narrowcel trachea in one of his cases. As is 
well knouTi, the condition may come on very suddenly and cause death — the 
sudden death of status lymphaticus, of which enlarged thymus i.s a part. Sud- 
den death in infants variously ascribc<l to such causes as having the mother 
roll on the baby, the eat sucking the baby's breath, etc., may be due to en- 
larged thymus. (Clendening; J. Missouri M. A- 19: C8, Feb., 1922.) 

OauquE AM) liSTEBsn X-Tlw Fiems of tjie Tiiorvx 

Lateral and oblique views of the thorax are largely valuable for rcNcaling 
the posterior mediastinum. In studying the esophagus they are mandatory. 
They reveal aneurysms that at times cannot be seen in the anteroposterior 
position. The descending aorta is the portion most often involved in arterio- 
sclerotic and calcareous change, and it can hardly be seen at all in the con- 
ventional anteroposterior film. The oblique view may show astonishing tortu- 
osity and lengthening which explains many of these patient’.s symptoms and 
may throw light on attacks simulating anirfna. Calcification of the descending 
aorta may also be observed. 
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But on the whole, in my experience at least, little has been gained in 
most diagnostic problems by the use of the oblique or lateral position. In most 
films interpretation is difficult and the shadows are confusing. In only a small 
minority is the clinician rewarded %vith anything positive. In hospitals where 
they are not taken as a routine, the ciimcian may comfort hitnself by the 
knowledge that little is lost. 

This view is not entirely in accord wnth some orthodox pronouncements 
and in order to be entirel}’^ fair I quote the woi-ds of my late friend, Dr. J. S. 
Pritchard, of Battle Creek (Arch. Surg. 10: 557-586, plan., 1925) ; 

“"What information may be obtained from an oblique roentgen-ra}’ stud}' 
of the thorax? 

“1. The location and estimation of the extent of snbstcrnal enlargement. 

“2. The location and outline of mediastinal tumors. 

“3. The size and outline of the glandular tissue (bronchial and thymus). 

''4. The location of foreign bodies of a certain type. 

‘*5. The outline of the exact course of the trachea u-ith the detection of 
any irregularity in its size, shape, or position. 

“6. The condition of the thoracic spine. 

“7. An estimation of the size, shape and density of any part or parts of 
the thoracic circulatory sj'stem. ' 

“8. The condition of the diaphragm and the location of posteriorly formed 
pleuropericardial or spinal pericardial adhesions. 

"9. The location and outline of pulmonary suppurations (the patient lying 
on the side). 

“10. The behavior of the ‘barium mixture’ in its passage through the 
esophagus. 

“11. The location of calcareous deposits, such as calcified glands, below 
but within the circle of the aortic arch. These conditions sometimes cause 
pain simulating that caused by angina pectoris. 

“■What is tlic method of procedure in the study of the posterior mediastinum? 

“The history taking, a phs*sical examination, and the roentgen-ray study. 
The latter method must be relied on to give the most valuable information. 
In studies of the oblique position, the fluoroscope will not reveal all that the 
roentgenogram can visualise and .should not be relied on except as a registrar 
of movement, such as the abnormal contours of an adherent diaphragm during 
deep inspiration. The passage of an opaque diagnostic medium, like barium, 
do'wn to the esophagus is another example.” 

After reading a draft of this x-ray section Dr. ililton J. Geymau, of Santa 
Barbara, California, objected to the minimizing of lateral and oblique posi- 
tions for roentgen chest studies and wrote as follows : 

“The positions you mention are extremely valuable and not difficult to 
interpret if properly made.' A patient with an apparent lung infiltration can- 
not be considered as properly studied ivithout supplemental films to the con- 
ventional posteroanterior projection.” 

The Diaphragm 

Before the development of good chest x-ray, there was no such thing as 
clinical diagnosis of diseases of the diaphragm. Every once in a while some 
desperate clinician would feel that he would appear very profound if he read 
a paper on diaphragmatic pleurisy, and every once in a while a diaphragmatic 
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hernia Avoiild be found at autopsy or even diagnosed and operated upon during 
life, but these left no organized science of diaphragmatic diagnosis. 

The diaphragm, according to Baldwin Lucke (On the Jlorbid Anatomy of 
the Diaphragm, Ann. Int. Med. 5: No. 6, Dec., 1931), is probably the most inter- 
esting and important of the skeletal muscles. Its physiologic properties are 
unique (Lee, Guenther and Mcleney: Am, J. Physiol. 40: 446-473, 1916). It is 
the chief muscle of respiration. It is an important aid to the circulation, 
especially the venous circulation, in an erect animal. It is seldom the primary 
seat of disease, hut secondary disease from lung, pericardium, gall bladder 
and peritoneum frequently affect it. Primary tumors are rare; U’hile second- 
ary tumors arc very common; carcinoma, sarcoma, and hypernephroma may 
even be said to elect it. Tuberculosis secondary . to pulmonary tuberculosis 
occurs. Diaphraginitis occurs as a sequel to pneumonia. Trichinosis is, of 
course, notoriously likely to find the diaphragm. Zenker’s hyaline degenera- 
tion occurs as a sequel of pneumonia. (Sec IVells, H. O. : Waxy Degeneration ; 
a Factor in Causing Death in Pneumonia and Other Conditions, Arch. Path. 4: 
681-686, 1927.) Jinny of these conditions incapacitate the diaphragm very 
seriously, and the incapacity can be seen under the flnoroscopc. 

Diaphragmatic Adhesions.—Many forms of infection invade the pleural 
surface of the diaphragm, causing adhe.sions and disturbing the smooth con- 
tour of the diaphragmatic shadow. There are numerous sharp upward pro- 
jections— “tenting of the diaphragm.” (Matson: Diaphragm Irregularities, 
Am. J. M. Sc. 163 : No. 6, .Tune, 1922.) 

Scalloping of the diaphragm is a disturbance of the smooth contour of the 
diaphragm in the form of sharp downward projections which mark it off into 
a series of rounded scallops. It Is presmned that this is due to the projection 
of large bronchi rendered stiff by fibrosis. 

Inunobaization of the diaphragm may occur ns a splitting action from 
acute inflammation of the lungs or pleura above or of the peritoneum hrnentli. 

Subphrenic Abscess. — Any intra-abdominal infection may extend, by fol- 
lowing the cleavage lines of the peritoneal folds between loops of adhesions, 
into the spaces between the liver and the diaphragm on the right, and between 
the fundus of the stomach and the diaphragm on the left. The most frequent 
cause is suppurative appendicitis. Perforated gastric or duodenal ulcer is the 
next most frequent cause; cholecystitis is third in frequency. The diagnosis 
depends more on the history and phj-sical signs than on the x-ray signs. (Sec 
Chap. 9, p.. 433.) The x-ray picture oid.s in tlie diagnosis by indication of 
the position and immobility of the diaphragm. In cases in which a poritoneal- 
plcural-bronchi.sl fistula has occurred, the shadow indicates the route of the 
fistulous tract: the chest on the affected side is constricted, with narrowing 
of the intercostal spaces. 

Diaphragmatic Hernia and Hiatus Hernia, — The most important practical 
contributions of the x-ray to elimcal pathology of this region has been the 
development of our knowledge of the various forms of di.aphrngmntic hernia 
and the so-called hiatus hernias. 
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There are six weak spots in the diaphragm: the esophageal opening (the 
most frequently involved in hernia), the aortic opening, the vena cava open- 
ing, the foramen of Jlorgagni, at the attachment of the sternnm, and the 
pleuroperitoneal hiatus of Boehdalefc, one on each side, at the posterior attach- 
ment exactly in the midline of each thorax (the line of the vertebral border 
of the scapula). 

Marks (Am. J. Roentgenol. 37 ; 613, 1937) has made the practical classifi- 
cation of diaphragmatic hernia: 

1. Thoracic stomach. Esophagus. Esophagus very short. Entrie stomach 
in the thorax above the diaphragm. 

2. Diaphragmatic hernia with short esophagus. Part of the stomach above 
the diaphragm with a congenitally short esophagus. 

3. Hiatus hernia — esophagus of normal length. (1) Esophagus not form- 
ing part of the hernia — para-esophageal. (2) Esophagus forming part of the 
hernia. 

4. Congenital hernia. Other parts of the gastrointestinal tract are usually 
involved — the colon and small intestine. Most common through the,foramen 
of Morgagni or Bochdalek. 

5. Traumatic hernia. 

6. Congenital absence of the diaphragm. 

Traumatic hernia and congenital absence of the diaphragm need little 
comment. The diagnosis of traumatic hernia has been made fairly simple by 
the emplojTnent of the x-ray, provided one remembers that trauma followed 
by dyspnea, difficulties of deglutition, upper abdominal and thoracic pain, 
possibly vomiting may be a diaphragmatic hernia. Sometimes slight trauma 
may result in hernia. 

Thoracic stomach is a very rare condition, and since it gives rise to very 
few symptoms, it is usually discovered accidentally. Most patients reported 
are beyond the age of seventy. 

Short esophagus and hiatus hernia dilTer in their anatomy, but form a 
continuous series from the point of symptoms. The essential feature is the 
cardia above the diaphragm and the relaxation of the diaphragmatic esopha- 
geal sphincter. D^-sphagia, relie^’ed by vomiting, regurgitation (Arnold, in 
1838, reported three cases of “human ruminants”), pain at the ensiform, with 
dyspnea and even cyanosis after eating, imitation of ulcer, gall bladder or anginal 
sjTidromes all point the way to an x-ray examination. T]je chief obstacle to 
the diagnosis of diaphragmatic hernia is to neglect to look for it. When pres- 
ent it is usually easy to make out the anatomic varieties — short esophagus, para- 
esopliageal or esopJjageal and cardia hernias. 

(Good general articles on diapluagmatlc hernia are those of Myers; J,A.M.A. 31: 
No. 11, p. 428; and Eoot and Pritchett: Clereland Clin. Quart. 5: No. 3, July, 1938.) 

Eventration of the diaphragm is chronic relaxation of the diaphragm in- 
asmuch as its whole side is flaccid and highly domed as a rule, though it may 
be reversed. It seems to be due to neuromuscular changes. It is congenital. 
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which war be asjTnpfomatie as the iodividuai reaches adult life. Often the 
subject is a blue baby wth attaelw of dysphagia and dyspnea which carry it 
off in infancy. 


IV. X-RAY DIAGNOSIS OP DISEASES OF 
THE DIGESTIVE SYSTEM 
A. Teeth 

The greatest service the consulting iuternist can render in the field of the 
teeth is to prevent drastic operations and drastic mechanical procedures. A 
good dentist is essentially a good mechanic. And a good mechanic likes toys. 
And the x-ray machine is a toy. Dentists are inclined to pay entirely too 
much attention to the deviations from a theoretical normal which it reveals. 
Few orthodontists, for instance, would care to hear the opinion of the average 
internist on the value of Ids expensive mechanic device. 

The pediatrician should send his patients early to the dentist; this is be- 
coming more generally recognized. It is evident that deciduous teeth serve 
a very definite purpose and should be preserved in good health until they are 
lost through normal exfoliation. The pediatneina and dentist can bo of great 
es-sistance to each other in studying the general health problem and its rela- 
tion to caries and the necc.ssity for orthodontic intervention. 

lie should insist on at least one pair of well-taken bitewing x-ray films, 
pins transillumiuntion of the entire mouth, twice a year. In this inexpensive 
manner cavities can be located w-hile Mill small. Hence, if those cavities are 
properly filled and regularly inspected, aching teeth, abscesses, and extractions 
can be reduced to a minimum in adult life. 

He should make two further demands on the dentist ; first, that the dentist 
instruct the child personally in the use of the tooth brush; and, second, that 
he report to the internist any new, rapid, or extensive increases in dental 
caries, these latter being among the first diagnostic signs throughout the body 
to give evidence of certain glandular or nutritional deficiencies. 

■With the advance into youth the steady use of bitewing x-ray film.s and 
transillmnination should not be diminished. Rather it should be maintained 
and supplemented at inten-als with a complete set of dental x-ray pictures, 
requiring approximately sixteen exposures. These latter show the root ends 
of teeth, infected teeth, abscesses (which should never be present in the mouth 
which has been care<l for from infancy as described above), and any other 
abnortnnlities. 

Throughout the jears until death, bitewing x-rny pictures and transillu- 
mination with the mouth lamp should be regarded as the absolutely minimum 
aids in diagnosis for every patient regardlcw of financial means. As a mini- 
mum also, individual x-ray pictures should be taken of any teeth suspected 
of bring nonvital or impacted. 

Edentulous {.paces should be x-rayed as thoroughly as those with tcetJi 
remaining. All too frequently a broad expanse of healthy gum will conceal 
broken and absces.sed roots or uneropted teeth. Tins is true even though for 
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years a patient may have 'vvoro a full denture. It then becomes the duty of 
the Internist and dentist to decide whether the surgical removal of such residue 
will be justified, age, health, severity o£ ordeal, etc., all being considered. 

Three general sets of conditions in the teeth may require the active con- 
sultation of the internist and the dentist. 

1. Infection or disease which may have constitutional effects on the whole 
body. 

2. Diet deficiencies or glandular dysfunctions, manifested in rampant de- 
cay or pyorrhea. 

3. Conditions which may result in local sjTuptoms — headache or neuralgia of 
dental origin. 

Appearance of the Normal Structure op the 
Teeth on the X-Kay Plate 

A normal tooth is constructed as follows: the main mass of the tooth is 
dentine (ivory is elephant’s dentine). This is hard and tough in consistency. 
^Vithin this, running as a central pipeline, is the pulp, filled largely with blood 
vessels and nerve tissue. This slender mass is less dense than is the dentine. 
The extremely hard, glossy veneer covering the dentine, that which we see in 
looWng at a tooth, is the enamel. It is of greater density tlian dentine. 

These three densities will naturally show in the roentgen negatives as 
follows: the denser enamel lightest, the dentine darker, and the pulp canal 
darkest. 

The enamel which covers the crown portion of the tooth, will vary in 
thickness, from mm. to Xy> mm. On the root por.tion of the tooth there is 
likewise a veneering, called the cementum. This, however, is so microscopic 
in thickness that it is not revealed in the x-ray film. The purpose of the 
cementum is to attach the tooth to the peridental membrane and hence to its 
supporting bone. 

A tooth is set in bone much the same as a po.st or pole is set in the soil. 
However, with the tooth there is a cushion of connective tissue surrounding 
the root which ties it to the wall of its bony socket. This is called the peri- 
dental membrane. Being of connective tissue it will show darker in the x-ray 
picture than does the dentine. 

Carrying further the comparison of the root of the tooth and a pole set 
in the soil, there can be vdsnalized .such a po.st, say a telephone pole, encased 
in a stocking of rubber before its embedment. This elastic veneer will ac- 
commodate the pole to shock, serving as a complete but tbin cushion. 

Similarly the peridental membrane serves as an unbroken cushioning at- 
tachment. The peridental membrane is among the most important of the 
dental structures radiographically and therefore should be clearly visualized. 

Let us carry the comparison of the tooth and the telephone pole one step 
further. Before that pole was set, the waiting hole in the soil iras thinly lined 
with concrete. With the pole in place there then exists the following; the 
pole, encased in its rubber veneer, in turn enca.sed in a thin denser veneer of 
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(2) Fibrous type — fibrous connective tissue cells and granulation tissue 
predominate, which show on the roentgenogram as a definite radiolueent area 
without the presence of a white line. They are slow growing and do not indi- 
cate so virulent a process as the epithelial type, but at any time may become 
activated and then acquire the epithelial eharacteristics. 

(3) Chronic alveolar abscess type — characterized by the presence of poly- 
morphonuclear cells with formation of pus and resorption of the end of the 
infected roots. This rarefied area is usually walled in by condensed bone. 

(4) Diffusing rarefying osteitis type — has no definite outline, but blends 
with the surrounding bone. This type of lesion indicates Ioav local resistance 
of the bone, low general resistance, or high virulence of the bacteria. The 
surgical management of these cases cfills for the exercise of caution and con- 
sidered judgment. 

"Whether one entirely agrees with this latter classification or can feel eer- 
tain that he can distinguish the epithelial from the fibrous type of lesion on 
the x-ray plate, it is certainly necessary for the consultant to keep in mind the 
factors of virulence of invader and resistance of the host. 

Periodontal infections on the side of the root instead of at the end (peri- 
apical infections) may occur. 

Other changes that may occur as a result of chronic root infection include 
hypercenmifosis, an excessive deposit of comentum either along the entire root 
of the tooth or in the apical region. This, like pulp stone formation, may 
indicate a general systemic condition, not necessarily infectious. Bulbous en- 
largements of the apices, especially of the molars, indicate hypercementosis. 
Cemenionia, which is a localized osteitis fibrosa at a tooth root, resembles on 
the x-ray plate a granuloma, but may be difTerentiated because it is x-rny 
lighter by the fact that the tooth involved is vital as shown by pulp tests 
Pathologically there is bone destruction and replacement by fibrous tissue. 

T^e pu?p?ess tooth is a problem which has gi%'en rise to some difference 
of opinion. The older idea was that a pulpless tooth i.s alway.s infected and 
a source of focal absorption. The most conservative dental opinion at the 
present time inclines to believe that this is not necessarily tnie. Bunting and 
Hill (A Textbook of Oral PathoJofftj. ed. 2, Lea & Febiger, 1940) write: 

“It is a very curious fact that the dental pulp which is a formative and 
nutritive organ of the tooth may die and undergo various necrotic changes or 
maj’ be surgically removed and the tooth to which it bore so intimate a rela- 
tionship may remain almost unaffected by the loss of its vital organ. This is 
most unusual, for in all other parts of the body the cutting off of nutrition 
from an organ or tissue resiilts in death of the part and distinctive reactions 
in the surrounding tissues. These may consist of active protection processes, 
sxich as sequestration or exuviation of the affected area, or the contiguous 
tissues may undergo progressive necrosis. The pulp of the tooth, however, 
may die without producing any apparent change in the surrounding dentin 
and enamel other than a slight diminution of their strength and resistance to 
physical stresses. The hard substances of the tooth may fulfill their normal 
function and endure ordinary strains incident to mastication for many years 
after the death and removal of the pulp. The important difference between 
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the dcnta} pnlp and other lissufs it that the pidp bears bnt slig-ht anatomic 
relationship to any tissue other than the dentin and enamel of the tooth. The 
relationship of the tooth to the snrrotindinc tis-snes is dependent not on the 
pnlp but on tlie periodontal membrane. The pulp may die or be removed 
surpically and, if the perio<lontnl membrane i.s not injured or invaded by in- 
fectious orpanisms, the oripinal status of the tooth and its relationship to the 
surroundinp parts is not chanped other than by the formation of a small 
amount of sear tivsne at the point of severance of the pulpal vessels in the 
apical foramina. However, if the periapical tissues are injured by trauma 
Ihrouph instrumentatmn. by drupx. or by bacterial and toxic products of pulp 
decomposition, a portion of the perio<1flntal membrane may become necrotic 
and the tooth at that point Jiecomes a forcipn body svhich is incompatible to 
the stirrounding tissues. Although the dentin and enamel .are deprived of 
their nutrition and are devital. the status of the pulples.s tooth and it.s rela- 
tionship to the surrounding tissues are unchanped unless neorotle processes 
subsequently oeeur in the periodontal membrane.” 

Pyorrhea is indicated roentpenolopically hy thickening of the periodontal 
membrane as well as by alveolar absorption at the gingival margins of the 
teeth. Progressively the infection involves the portions of bone between the 
roots of the teeth and when this oceurs the teeth involved cannot be saved. 

Purely local abnormalities which may be associated with pain, neuralgia, 
or headache include: 

Polpstones, wbich appear as small sinooth-ualled, round, or oblong shad- 
ows in the pulp canal. They arc usually physiologic due to secondary dentine 
formation. Their principal significance Is that they are too oficn pointed out 
as the cause of a neuralgia nr headache in a neurotic patient and the tooth 
aacrifleed as a consequence of the finding. 

Impacted or tTnenrpted Teeth. — The thinl molar is naturally enough most 
often involved in this way. It may impltige on the second molar and interfere 
considerably with normal <Iovefopmenl. fn fact it often threatens (he de- 
struction of the second molar. Symptoms of trifaei.al neuralgia and eiistnchiaii 
tube irritation or compression may result. This, hnwes'er, is the supreme 
evample of the ca.se where the personality of the patient must be eomsidered 
in connection with the symptoms and (be possible relationship of the patho- 
logic condition to them. The symptoms and the pathology should be verj' 
logically associated and correlate*! before the extensive snrgerj- often involved 
in third molar extraction is to l»c rceomroendefl. 

Small fragments of tooth root left behind after extraction or fracture. 
Kven in pr»*snmably edentulous tnonllis these may occur. They may undergo 
so much lime absorption that special technique is ncccs.sary to distinguish 
them mcntgcnolocicallr. 

An infected tooth root may communicate with the maxillary sinus. 

DenligeTOUs cysts, odontomata and other neoplisms of the jaw occasion- 
ally fall within the Held of the consulting internist. 

Adamantinomat-i are epithelial reroams of the enamel organ. They are 
quite cellidar histolog5c.-iny, and the rells are embryonal in appearanee. “The 
gross appearance is that of a meaty or roultilocular growth inclosed svithin a 
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thin parehment'Hke bony capsule.” (Padgett and Soderberg: Adamantinomas 
of the Jaw, J. llissotiri JI. A. 38 : No. 8, Aug., 1941.) 

Dentigerous (follicular) cysts are often associated with unerupted or im- 
pacted teeth. The third molar, cuspid, and premolar regions are most fre- 
quently involved. They grow slowly and as they grow, bone is destroyed, but 
regardless of the size they attain they are covered with a thin plate of bone 
■ivhieh on pressure causes crepitation. Their origin is in the degeneration of 
the ameloblastic layer of the enamel follicle and the accumulation of cystic 
fluid within the central portion of the follicle. 

Odontomata arc solid tumors composed of all tooth elements — dentine, 
cementum, enamel, etc. They arise as a disturbance of the dental follicle 
during the formation of the tooth. They arc grouped into enamelomata, den- 
tinomata, cementomata, and mixed odontomata. Cementomata, which are the 
commonest, form on the tooth roots, attaining considerable size. They occupy 
a position midway between benign and malignant tumors hi that they are 
invasive locally, but only very rarely metastasize. They are troublesome from 
the surgical standpoint because they tend to recur unless widely removed. 
They are tumors of early adult life (10 to 35 years) and grow slowly and un- 
interruptedly for many years. Pain occurs only with infection or neiwe im- 
pingement. The only signs are expansion and distortion of the contour. The 
surface is liosselated and the overlying bone gives a sense of resilience on 
pressure. They occur most frequently in the lower gaw at the angle. Rapid 
expansion follows rupture of the capsule. The x-ray negative is usually quite 
characteristic. The delineation of the walls is rather sharp, with multiloeular 
contents and possibly bony trabeculae. 

Neuralgia of Dental Origin.— The maxillary nerve, the second division of 
the fifth cranial nerve, is entirely sensory. Its terminal branches spread out 
on the side of the nose, loiver eyelid, and upper lip. Before and during its 
passage in the infra-orbital canal it gives rise to three branches supplying the 
teeth and soft tissues of the buccal mucosa. The relation of neuralgia of this 
nerve and disease of the teeth is naturally often brought up. Undoubtedly 
many dental conditions do cause such neuralgia, but equally undoubtedly it is 
easy to sacrifice good teeth in a blind attempt to relieve such neuralgia. 

One of the most necessary warnings is against wholesale removal of teeth 
for tic douloureux. Every neurologic surgeon sees hundreds of pitiful ex- 
amples of such sacrifice, where the poor victims are sans teeth necessary for 
their nutrition and comfort, and still have the neuralgia. 

The association of unerupted teeth with neuralgia is another combination 
which must be regarded Avith critical appraisement, as indicated above under 
unerupted teeth. There are many cases of relief of neuralgia from extraction 
of unerupted teeth, but equally large numbers 'of cases in wbicb no relief 
occurred. Sometimes Avhen neuralgia persists after removal of an unerupted 
tooth, an x-ray picture will reveal a retained root in contact with the man- 
dibular canal, removal of which will result in relief. 
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PulpstoiK's are frequently implicated in neuralpis and headache, but a 
connection is diflicult to establish in vie^v of the frequent oeenrrenee of pulp- 
stones which produce no symptoms at all. 

Costen, in a valuable scries of reports, has pointed out a syndrome of 
headache, earache, partial deafness, and faccache due to badly fitting dentures 
or maladjustment of the temporomandibular articulations as a result of re- 
moval of lower teeth. (Costen: Neuralgias and Ear Symptoms Associated 
With Disturbed Function of the Temporomandibular Joint, J.A. JI.A. 107: 
2.72, July 2o, 1936.) 

Headache of dental origin is an even more diflicult and involved problem. 
In general, I believe that headaches can verj' seldom be laid to dcnt.sl disease. 
At any rate in either ncuralgm or htadaclie, if teeth are to be removed or 
dental surgery employed the internist should be satisfied that the teeth arc 
really diseased anyway. 

a!»o Main: None }lof)ex Di^torl-aneos 6f Prntnt Origin, J. Dent. .Aaan. 20: 
B;0, May, lO.VIj Uraahoar; Tho Innorv alien ef Toolh, J. Cow/x Seurol t>h JC.O, ApriJ, JOW; 
an«t I!ovh; Nouraigia of lienlal Origin, Clovolaml Clia. Quart.) 

B. The Esophagus 

The observations made !»y means of x-rays with both fluoroscopy and plate 
with barium meal technique may be said to h.svc created the science of the 
clinical pathology of the esophagus. In all cases of suspected esophageal tlis* 
ease the x-ray examination is the most important part of the diagnosis; in 
most it is tho only diagnostic procedure that need be employed. 

There are few synijitoms that call for esophageal exploration: none is 
obscure, and all are suflicicntly uncomfortable to force them.selvcs on tho 
patient's attention and urge him to seek relief. Few cases of esophageal dis. 
ease, therefore, need go unnhsorved. The sj-mptoms are diflicult and/or pain 
on 8>va1lowing, regurgitation of food, and a feeiing of pressure at the cardin. 

The nomal adult esophagus Is about 25 cm. long. The act of swallowing 
begins with a remarkable coordinated reflex. The bolus of food is forced 
into the back of the fauces and then simultaneously the tongue elevates and 
pushes it into tho pharjTgeal pouch, the mylohyoid and hyoglowi muscles 
shoot it into tlie'i.sophagus while the larynx is closed by the approximation 
of the vocal cords and the protective dowusvard movement of the epiglottis, 
and the soft palate elosc.s the opening into the nasal cavity. The entire action 
is performed in less than a second. The passage of food into the stomach 
after it has once entered the esophagus is engineered w-ith equal expedition. 
Liquid food mako.s the pawwigc in about 0.1 second. A bolus of solid foo<l 
nonnally required about 6 seconds for passage from pharynx to eartlia (Krone- 
eher and Jfelfzer). TTic esophagus acts partly by peristalsis. The muscles 
of the upper part of the csophapis are slriat«1, gradually merging into un- 
striated muscle. 

There arc four arca.s of physiologic ronstriction in the cxophagus: (!) at 
the level of the cricoid cartilage; (2) at the transverse aorta; (3) at the pri- 
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mary bronchus ; and (4) at the hiatus of the diaphragm, A good part of the 
six seconds required for the arrival of a bolus of solid food in the stomach 
from its start in the pharynx is ;^ent at the cardia. The cardiac sphincter 
has its own intrinsic musculature and is independent of the action of the 
diaphragmatic muscle: this can be seen iu eases of short esophagus (vide 
infra) and thoracic stomach where the cardia muscle is above the diaphragm 
and independent of it. The diaphragm, however, undoubtedly plays some part 
in the contraction of the cardiac opening into the stomach. 

TJie dj«PasP3 of tlie esopliafras nnj be davified Hio*: 

1. PlTertieuluiu, 

2. Foreign bodies. 

3. Tumors. 

a. Benign — papilloma, fibroma, myoma, leiomyoma, lyinpliangioma, pofyp, 
sn^na. 

b. llalignant—scirrbus and adenocarcinoma, sarcoma. 

4. Stricture. 

a. Congenital stricture or atresia. 

b. Traumatic, chemical, and corrosive. 

c. Neoplastic in origin. 

d. Cardiospasm. 

5. Varices. 

6. Short esophagus— thoracic etomaclt. 

7. Esophagitis. ladamreation. Syphilis. Tuberculosis. 

S. Peptic ulcer of the esophagus. 

9. Compression or distortion of the esophagus by other organs, 

10. lliacellaneous causes of esophageal aboormality. Esophageal-respiratory fistula. 
Esophageal-pericardial fistula. Abnormal tuusting volvulus (Mosher: Arch. 
Otolaryng. 18: 503, 1933). Cardioesopbsgral regurgitation. Spasm, atony, and 
paralysis of the esophagus. Pluiumer-Vinson syndrome (Dysphagia in Anomic 
Women, Minnesota Med. 5: 107, 1932). Edema of the esophagus, 

1, Uiverticuluin of the Esophag:m. — ^Pharyngeal pouches. MacMillan (J, 
A. M.A. 98 : 964, March, 19, 1932) found that 2 per cent of pharyngeal pouches 
and 1 per cent of esophageal pouches were the cause of dysphagia in an ex- 
amination of 1,000 patients presenting that symptom. Congenital diverticula 
are rare. Bronchial cleft diverticulum is a possibility. The commonest forms 
have been called pulsion and traction diverticula. Pulsion diverticulum occurs 
more often in the pharynx than in the esophagus: it is caused by pressure 
from within, perhaps by hastily swallowing large masses of food, combined 
with a weakness in the museular wall of the pharynx. It usually lies on the 
left side of the esophagus, and can easily be made out on x-ray examination ; 
it presents a fluid level and an air bubble. Once formed it tends to become 
larger, and may become large enough, to hang down and obstruct the esopha- 
gus. Because these diverticula were described flrst by Zenker, they are called 
“Zenker pouches.” Traction diverticulum is caused by adhesions pulling 
the walls of the esophagus from without. Infected mediastinal glands are 
commonly the origin of the adhesions. They are smaller than the Zenker 
pouches and sometimes have a tentlike appearance. 

2. Foreign bodies are usually lodged at ihe suprasternal notch. "When 
opaque (chicken bones, buttons, etc.) they can readily be demonstrated on the 
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X-ray plate. When nonopaque, many foreign bodies, including masses of food, 
can be sHomti both fluoroseopieally and radiographically in the right oblique 
projection with the patient vertical, after the patient has swallowed a thin 
barium mixture. Careful roentgen studies are necessary to show small non- 
opaque bodies, and it is of great importance that a diagnosis be made as soon 
as possible after the swallowing difficulty. 



Fig. 101. — IMverUculum of esophacua 


3. Tumors. — Benign tumors are of extreme rarity. Carcinoma is suspected 
when the x-ray examination shows an irregular contour of the esophagus, re- 
duction or absence of peristalsis^ and narrouing of the lumen. Some dilatation 
of the esophagus above the ol^stmction is likely. Any part of the esophagus 
may be affected, though there is some predilection for the eardia region. 
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Perforation into the mediastinum or trachea is possible. Sarcoma of the 
esophagus has seldom been reported. Hacker and Lotheissen, in 1926, stated 
that there 'were 26 cases in the literature, some doubtful. It, however, has no 
characteristic roentgen diagnostic points. 



Fig. 1 1 0.-~C»trlnoniA of esophagus. 


4. Stricture. — Congenital stricture may give no symptoms until the end 
of the first year, or whenever semisolid food h first giicn. Tl;e types as gi«cn 
by BallantjTie ( J/anwal of Antenatal Pathology and Ilyyiene, "Wm. "Wood & Co., 
1905) are: 

Atresia, or complete absence of the esophagus, its place being taken by a 
tlun band of muscuhr tissue stretching from the phnryn-v to the cardiac end 
of tlic stomach. 
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Termination of the esophagus in a eul-de-sae. 

Tracheo-esophageal fistula. 

Jlembranous obstruction of the esophagus, "Web or diaphragm formation. 
(Abel; Brit. M. J. 94: 1928.) 

Simple narrowing — multiple or single. 

Double esophagus. 

The x-ray diagnosis of these should he immediatel)' apparent. 

Cicatricial stricture from su'allowing lyc or scalding crater is recognized 
on the x-raj" plate by a sti/t-wnJle<l, evenh- narrowed lumen unth varying degrees 
of dilatation above it. 

Cardiospasm. This remarkable and oliscijrc condition has had the names 
prct'entriciilosis and (by Hurst) achalasia suggested for it u’ith, it seems to me, 
very little reason. Cardiospasm describes it exactly so far as wc knoiv about it — 
a functional spasm with no organic stricture. The cause of the spasm is un- 
known. It may be reflex due to abdominal disease, such as cholecystitis, or to 
ulcer of the esopljagus in the cardia. The patients are not hysterical or neurotic. 
Hurst, in arguing for renaming it achalasia, stated that degenerative changes 
were found in tlie ganglion cdls of Auerbach’s plexus. According to manj’ 
students the condition is not due to spasm of the cardiac sphincter (or/and the 
diaphragm) but to dilatation of the esophagus. Ilolle.ston’s case, which came to 
autops}', occurred in a boy eight years old, following an attack of whooping 
cough. The esophagus was remarlcahly distended (nine and a half inches long) 
and pursued a tortuous co\irsc through the thorax. Fluid food was present in 
the esophagxi's at autopsy. There was no stricture to the cardia, and a finger 
could be passed from the stomach into the esophagus. Those who favor the 
dilatation explanation point out that thcic is no hj'perti’ophy of the cardiac 
sphincter as there should be if the muscle had been in spasm. This explanation 
does not, however, comprehend certain mechanical features. "Why shouldn’t 
the food mass, which certainly becomes sery heavy, pass into the stomach by 
gravity if there is nothing but dilatation without obstructive spasm of the 
cardia? And certainly in tJie x-ray picture the obstruction in the cardiac region 
is perfectly plain. Besides, every roentgenologist must have seen the spasm 
suddenly relax and the food mass pass into the stomach. Hypodermic injection 
of atropine irill allow tiie meal to enter the stomacli. 

TJie x-ray appearance of cardiospasm is most charactejistic. TJie first part 
of tlie barium meal goes down to the cardia and tlicn stops and tiie following 
parts of the meal fill up the esophagus until it is enormously dilated. A fluid 
level can usually be seen. This dilatation is undoubtedly progressive, but by the 
time the average patient has an x-ray examination, the dilatation is extreme. 
Indeed it is the diagnostic feature, because no other form of stricture — even 
cancer with which cardiospasm is most likely to be confused — ^produces such 
dilatation. This is largely became in the case of cancer the tumor becomes 
canalized and some food gets through. In cardiospasm the obstruction, while it 
lasts, is absolute. 
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Occasionally one may find presumptive x-ray evidence of a cardiospasm 
upon a film of the chest because of a characteristic paravertebral or columnar 
density caused by the food retained in the esopliagus above a cardiospasm. 

As time goes on, if left to itself, the cardiospasm usually gets worse. Com- 
pensation fails and the dilatation of the esophagus attains quite bizarre pro- 







F3f. 112. — ^Esophageal varices. 

1-oentgenologicaUy before any evidenee of cirrhosis of the liver or hepatosplenic 
disease can he obtained by other methods. The demonstration of esophageal 
varices may explain cases with the syndrome of internal hemorrhage or obscure 
secondaiy anemia. In making the examination a mucilaginous barium mixture 
is preferable. (Rugar.) The characteristic feature of the picture is the presence 
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of circumscribed rounded defects in the lower end of the esophagus, protruding 
into the lumen. In advanced cases tlie entire <sophagus maj’ })ccorae involved 
The diagnosis should bo easy, as the appearance is quite patliognomonic. How- 
ever, even iu some cases in which we arc certain, from clinical findings, that 
esophageal varices arc present, it may be impossible to demonstrate them. 
Widening of the longitudinal mucosal folds is an additional piece of evidence, 
as is the characteristic that the picture may change under observation when 
peristaltic waves obliterate a bunch of varices. 

6. Peptic Ulcer of the Esophagus, — Jachson fj. A. M, A. 32; 369, 3929) 
reported that in 4,000 cases of esophageal disease he made the diagnosis of 
ulcer in 88 instances. The findings of Tilctson on autopsy material in Boston 
(4,496 autopsies), and the Bellevue Hospital records (22,810 autopsies) arc 
identical to a decimal point — the incidence of peptic ulcer of the esophagus ^vas 
0.13 per cent in both series. Peptic ulcer of the esophagus occurs almost always 
at the lower end just above the eardia. It is undoubtedly associated with 
regurgitation of acid stomach contents. The short esophagus and thoracic 
stomach furuisli a favorable anatomic ground for the production of these ulcers. 
The symptoms arc dysphazia (100 per cent), pain (84 per cent), hemorrhage 
(53 per cent), vomiting (54 per cent), and perforation (14 per cent). The pain 
is located in the epigastrium or beneath the stomach and radiates to the back, 
hetween the shoulder blades. A definite hypersensitive area over the ninth 
dorsal vertebra is suggestive. The pain may occur without .swallowing, but is 
always incrcasd by the act of swallowing. Belief is usually obtained by the 
ingestion of alkalies. Tiic roentgen ray diagnosis depends on the demonstration 
of the niche. These are similar in principle to llaudck's niches on the lesser 
curvature of the atomacli. Associated with the niche arc spasm and functional 
stricture. Organic stricture may super\cne. 

7. Short esophagus— thoracic stomach — is diseus.scd in connection with 
diaphragmatic hernia. 

8. Esophagitis is an extremely rare condition. Syphilis has been de- 
scribed convincingly only about fifty limes. Its x-ray appearance is of a rigid- 
walled esophagus in the ui>}»er or middle portion with smooth narrowing 
merging into normal stricture toward the eardia, with, or more often with- 
out, obstruction. (See Wilcox: Am. J. Roentgenol. 31 : .Tune, 1934.) Tubercu- 
losis is equally or even more rare. Feldman declares that there are no 
pathognomonic x-ray signs. 

9. Carcinoma of the Gastric Cardia. — ^I’aticnts w’ith carcinoma of the 
gastric cardiac portion of the stomach may present as their first symptoms a 
diniculty or sensation of difiiculfy in swallowing, with some degree of substemal 
pain. AVlien such patients arc studied hj* x-ray metho<ls, they should be pre- 
jsared identically as for gastric examination — aUstinence from food for at least 
twelve hours, Hodges has shown. 

10. Displacement and compression of the esophagus is caused by dilated 
auricle in mitral di.sca.so, general cardiac enlargement, aortic aneurj-sin, 
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thoracic deformity, mediastinal tumors, pleuropulmonary disease, and pexd- 
carditis. The thorough roentgenologist will add the visualization of the 
esophagus to his ordinary examination of these conditions and help greatly in 
visualizing them, though the examination has no significance so far as the 
esophagus itself is concerned. (For full discussion see Brown and MacCarthy : 
Radiologj- 24 : 131, 1935.) 

C. The Stomach 

The Stomach and Intestines. — ^During the entire period of my internship 
in a large Chicago hospital there was no x-ray apparatus available for any- 
thing but fractui'e work. It was the heyday of gastric surgery, and we had 
plenty of opportunity to chock our diagnoses. Indeed the exploratorj’ laparot- 
omy took the place in our routine, of the x-ray examination. As I recall it 
om- diagnostic success was quite high. 

Later, udien I entered clinical practice, I was shown the xvorlc of Haudek 
and Holzknecht, which, of course, fascinated me. I had obtained a dispensary 
service and I once collected three cases for the surgical clinic of my colleague, 
Dr. W. S. Sutton. In all three the diagnosis of carcinoma of the stomacl; had 
been made on x-ray evidence when there was no palpable tumor or visible 
peristalsis or otlier pli^'sioal signs to back it up. In nil tliree cases on explora- 
tion the carcinoma was found as predicted. I remember my pleasure, standing 
there in the operating theater, while Dr. Sutton complimented me and said to 
the class, "This is the most remarkable series of cases of the kind I ever saw 
brought together at one time.” Curiously it did not seem so remarkable to mo: 
I had been used to a large surgical clinic where our diagnoses, made by clinical 
methods were pretty regularly confirmed. I bring in this personal recollection 
merely to point out that I have been through the mill. I have lived during a 
period which enables me to appreciate the importance and improvement in the 
.x-ray examination of the gastrointestinal tract. I also could assess it. I hare 
continued to be interested in it, but now, after thirty years, I have a sense of dis- 
appointment in it. The x-ray examination of the gastrointestinal tract does 
not give us as much as once I hoped and expected it would. As I see a successiou 
of patieiite of the exact category in which ft might he expected to help, I am 
aware of a curious lack of helpfulncss. 

Most of the blame for this lies in poor technique in x-ray laboratories. 
Long ago the issue was debated as to wliethcr more and better information is 
obtained by fluoroscopy or by plates. The serial plate method is a variation, but 
it- is restricted for economic reasons to a small minority of patients. The 
roentgenologist generally prefers the fluoroscope and refers to that kind of 
examination grandiloqnently as "physiologic.*' The clinician, on the other 
hand, even though he takes time to follow his patient through the fluoroscopic 
examination, prefers to have a permanent record of the findings. Now obviously 
this film should be taken with the patient in the upright position, certainly at 
least with no pressure on the abdomen. And just this the average x-ra 3 ’ labora- 
tory, in or out of the hospital, fails to do. The patient is instructed to lie face 
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doira on the plafe and the x-ray tnbe Sashes from abore. This position flattens 
out all the landmarks of the stomach and intestine and obliterates the filling 
defects of ulcer and many other lesions. 

As to the fluoroscopic examination alone, a “physiologic” examination 
should theoretically be of great value to the clinician, but it is really singularly 
barren. I have diligently searched the literature to find statistics on how 
successful the fluoroscopic method alone is in the diagnosis of such conditions as 
duodenal ulcer and gastric nicer, bnt there is a reticence which almost amounts 
to a conspiracy. Feldman states of gastric ulcer, “The percentage of radiologic 
diagnostic accuracy is exceedingly high and varies between 50 and 96.6 per cent 
as shonm in Table 21,” bnt Table 21 ILsts the reliability in cases of known ulcer. 
There is no mention made of negative failures: cases in which ulcer was present 
and no x-ray evidence of snch presence indicated. Nor have we any statistics 
on a consecutive series of miscellaneous cases with indication of how often 
fluoroscopic examination alone demonstrated an ulcer. 

Good roentgen technique of the gastrointestinal diagnostic examination 
would, in mj* opinion, he defined as a fluoroscopic examination with the operator 
prepared, as soon as the pathologic condition is visnalized, to make immediately 
B film or series of films with the patient In the upright position (certainly always 
for stomach cases) or lying do%m without pressure on the abdomen (in intestinal 
cases). Such technique may be routinely carried out in a few enlightened 
centers, but in my experience again it is for from generally observed in this 
country and the clinician must be the one to insist on it if any weight is to he 
placed on the x-ray examination. Certainly it is the first thing the clinician 
should know about the films he is examining when a gastrointestinal case is 
under consideration. 

In general, in my experience the x-ray may be assessed thus in the diagnosis 
of diseases of the stomach and intestines: 

1. Of great value for either positive or negative evidence: 

Cancer of the stomach. 

Linitis plastica. 

Benzoars and foreign bodies 

Congenital hjrpertrophic pylork stenosis. (With 
some Ttsenaiion ahoat the advisability of the 
examination at all.) 

The fiat abdominal film (without barium) in sus- 
pected intestinal obstruction. (Patient vertical, 
if possible.) 

Ulcerative colitis. 

Mucous colitis. 

Enterolith. 

Hirschsprung’s disease. 

Idiopathic dilatation of the colon in adults. 

Cancer of the colon. 
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2. Of moderate value «'hcn p<mtive: 

Gastric ulcer. 

Duodenal ulcer. 

The postoperative stomach. 

Regional ileitis. 

Tuberculosis of the intestines. 

Tumors of the small intestine. 

3. Of some value as evidence of the physiolf^y involved ; 

Constipation. 

4. Of slight or no value if x-ray evidence is tiegative; 

Gastric ulcer. 

Duodenal ulcer. 

5. Information accurate but of little or no clinical value; 

Position and tonus of stomach and intestines. 

"What symptoms should lead a practitioner to demand an x-ray examination 1 

Kirhlin stated this excellently at the 1942 Kansas City Annual Fall Clinical 
Conference as foUows : 

1. Hemorrhage by emesis (bright red) or in the stool (daik red or black). 

2. Anemia of sudden onset. 

3. Loss of TTcigbt occurring suddenly. 

4. Abdominal or epigastric pain with sudden onset. 

Q. Palpable tumor suspected in gastrointestinal tract. 

(The foregoing symptoms apply particularly to gastric cancer.) 

6. A dyspepsia appearing after the age of forty. (Gastric ulcer or cancer 
suspected.) 

7. Hunger pain about t\vo hours after meals in the nervous, high-strung 
individual which is relieved by food. (Duodenal ulcer or irritation suspected.) 

8. Gas and fullness after meals in the stout individual, with pale stools. 
(Gall bladder disease, with or without stones suspected.) 

9. Pain immediately after meals, relieved by alkali or soda. (Gastric ulcer 
or gastritis suspected.) 

10. Irregular bowel habits and e.vpiosive stools appearing after forty. 
(Cancer of distal colon or rectum suspected.) 

- Methods op Examining the Stomach by X-rays 

Wliat appears above will indicate sufficiently my own convictions about 
the joutine procedure for x-ray examination of the stomach. The patient 
abstains from food and drink the night before and at breakfast, except for 
minimal liquids, and presents himself in the morning. The fluoroscopic e.xani- 
ination of the esophagus and the lungs will be carried out along ^vith the barium 
meal. Anteroposterior and oblique fluoroscopy is applied and spot or plain 
films are taken with the patient in the vertical position. Such information 
regarding the small intestines as is available upon follow-up examinations at 
the five- Or six-hour inter\’al may demand more extended studies of the small 
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bowel, so that neoplasms of the jejunum or the ileum or terminal ileitis may 
be recognized. A particular s^’inptom may suggest different inteiwals of x-ray 
study after a barium meal ; a variation of the type and consistency of the opaque 
meal may be useful; if the site of a hemorrhage is sought, the suspected site 
might be re-examined if the first examination is negative. Compression or spot 
films of suspected lesions at the duodcmim, gastric cardia, small and large bowel 
amplify fluoroscopy or routine films. 


WlIAT TO OnSERVF .\ND HeCORD IN StOMACII IlORNTOKNOCKASIS 
The size, capacity, position, contour of the curvatures, flexibility, mobility, 
peristalsis, tone, emptying lime, and filling defects. 

The stomach in the upright position slioira most of the barium filling it from 
the pylorus up, witli a fluid level toward the cardia and a large air space — air 
bubble or magenblase above. 

The tone of the stomach can be judged by the way in which the meal is held 
in the upright position. . 

The form of the stomach varies with different individuals. It is dependent 
largely on whether the stomach lies high under the costal arch, is small in size, 
ami points the pylorus straight across on a level with the greater curs'aturc — 
the' stccr-hom stomach of Ilolzknecht. The other common form is a stomach 
which hangs, as it were, from the esophagus with the pylorus far above the 
greater curvature, but itself lower than the left costal margin — the fishhook 
type of stomach of Rieder. These descriptions were mode in 1004 and 1912 by 
Hieder and Ilolzknecht and many classifications of stomach form have been 
made since then, all using these descriptions as a basis. Probably the best of 
all is that of 11. Walter Jtills, who correlated body form with anatomic position, 
shape, and tonus. The hcavy*-sct individual, with a wide costal angle, is in* 
elined to have a high, small, stcer-hom stomach. The tall, slender individual 
with long chest and narrow costal angle — the visceroptotic typo — is inclined to 
have a low hanging, fishhook type of stomach. Jlills named four types of 
stomach ns: hypertonic (5 per cent), ortliotonic (48 per cent), hjTiotomc (35 
per cent), and atonic (12 per cent). Undoubtedly tonus has as much to do with 
these a.s actual anatomy. Ilolzknecht recognized this apparently, since he called 
his paper “Rdiitgendiagnosc der Magcnalooic”; and Schlesingcr described four 
form.s of stomach on the ba.sis of (one exactly corresponding to 

Peristaltic waves move Ibrougb the stomach constantly and can be seen 
under the fluoroscopc. The emptying rale of the stomach is a valuable fact 
to record. It varies from three to five hours. Barium begins to leave the stomach 
immediately after ingestion and continues regularly. There is considerable 
variation in emptying time, dci>cnding on the character of the meal. A watery 
meal should leave the stomach in an hour. A carbohydrate meal loaves in four 
hours, a protein meal in five to six hours, and a pure fat meal in nine hours. 
For a mixed meal the general average of six hours is a good standard. Briggs 
found the following in routine oonsccotive cases: 
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The emptying rate of tJie st<»nach, therefore, does not become of clinical 
significance until after eight hours at the least, if we are observing delayed 
emptying and before two hours if we are observing rapid emptying. 

The mental condition of the patient during the examination may alter 
the cmptj'ing rate of the stomach. Headache will slow it. Emotional upsets 
and particularly anger slow the emptying rate and may alter the pattern of the 
small bowel segments. .Attempts should be made to .seek tlio cooperation of 
tlie patient rather tha?j proceed uath a mere routine or imsympathetie examina- 
tion. 

The flexible gastroscope, introduced into this country by Schindler, has been 
a most important contribution to gastric diagnosis. It may provide early 
differentiation between carcinoma and iwptic ulcer. It can show gastritic 
conditions, both acute and chronic, which are not recognized on x-ray examina- 
tion. It can supplement the x-ray studies as regards the questionable finding 
of many conditions. Small gastric erosions may bo picked out gastroseopjcall.v 
by the careful e.xaminei\ The gastroscope has a great future. (Oeymaji.) 

J?OB.VTOK.VOLOr.IC I)HG.VOS/.S OK DjSFU.SRS OF TtlF. STOJfACH 

Congenital Hypertrophic Stenosis of the Pylorus. — ^There is some differ- 
ence of opinion as 'to whether the x-ray should be used at all in the diagnosis 
of hypertrophic stenosis of the pylorus. Dr, Edward J. Donovan, of the 
Baines Hospital, New York, says that x-ray examination is entirely unneces- 
sary in diagnosing cases suspected of being congenital pyloric stenosis. The 
tumor, he states, is palpable in 100 per cent of cases, and it is a rule of the 
hospital that no patient be operated upon unless a tumor is palpable. In some 
instances it may be neccssarj’ to empty the stomach with a tube before the tumor 
can be palpated, but this is in only 2 per cent of cases. Babies who have had a 
barium meal and x-ray examination suffer more postoperative discomfort if all 
the medium has not been examined before operation. On the contrary, Dr. 
Bobert A. Arens, of Chicago, says that the x-ray examination is always neces- 
saiy because so much difference of opinion arises as to whether a tumor is 
present or not : even the most experienced consultants in his experience disagree 
(“Modern Medicine,” May, 1941). 

Tlie x-ray examination is, at any rate, an extremely reliable method of 
diagnosis. The x-ray findings of congenital pyloric stenosis are in the order 
of their importance: 

1. Retention of gastric contents. The amount of obstruction, of course, 
varies. Tarr (Arch. Pcd. 36: 354, 1919) recommends the making of three 
films, first immediately after the administration of barium, the second at the 
end of 2^4 hours, the third at the end of S% hours. In complete stenosis prac- 
tically all of the opaque meal will be in the stomach, in partial obstruction some 
of the meal will have gone through the pylorus. Strauss (S. Clin. Chicago, 1920) 
states that when 80 per cent of the meal is retained in the stomach at the end of 
four hours the case is unsuited for medical treatment. 
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2. Obstruction at the pylorus is noted by fiuoroseopj' A tumor whicb has 
not been felt by ordmarj* clinical methods can be under the fluoroscope by 
directing the palpating fingers with the aid of seeing where the pyloric stop- 
page is. 

3. The shape of the stomach is usually quite characteristic. A round ball 
racked with hj'permotility going up against the pylorus. The pylorus in these 
cases is often a small almost cartilaginous ring: in extreme cases emptying Is 
practically impossible. 



Pit:. llSv~I!rp«rtropble pyloric ttenoiU. 


4. Peristalsis, tone, dilatation of the stomach depends upon the degree of 
obstruction and the time elapsed before the film is made. As the child gets 
weaker, the peristalsis and lone decline. 

Evciy grade of obstruction occurs. A condition of pyloric spasm in the 
newborn has been described in which no organic obstruction exists at elk About 
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35 per cent of eases hare so little obstruction they can be treated medically. 
Gastric Ulcer. — General types of gastric ulcer are distinguished ; 

1. Shallow* mucosal erosions. These may occur in any to.xie condition, are 
multiple, and heal readily Avhen the toxemia is over. They have no clinical 
significance. 



Fig, 114. — Gastric ulCer with niche. 


2. Penetrating callous ulcer with deep crater, 

3. Perforating ulcer with or without the production of an accessory pocket. 

4. ilalignant ulcer. 

5. Ulcerating benign tumor. Only the second, third, and fourth types are 
considered’here. 
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Ilaudck’s original points for the roentgen diagnosis of gastric ulcer, fn-st 
published in 1910 (Xliinchon. Med. Wclmsehr. 57; 1587, July, 1910), ha\c not 
been superseded or materially added to. They were ; 

1. Diverticulum-like projection of the stomach generally on the lesser curva- 
ture — the niche. 

2. A gas bubble in the niche itself when the patient remains erect. 

3. A residue of bismuth in it, for a protracted i>eriod 

4. The inability to influence this area by palpation or nias-sagc. 

The “niche” is naturally the positive sign of gastric ulcer because it is the 
roentgenologic deformity svlnch results from tilecr. But ob\iously for a niche 
{13 described by Ilaudek to bo present a special type of gastric ulcer must be 
present. It must be a penetrating callous or perforating ulcer, it must be on 
the lesser curvature, just above the incisura angularis. Gastric ulcer appears 
nti the lesser curvature, nlwve the inemira angularis in about 80 per cent of 
cases (Newcomb’s statistics collected in 1933 give S3 per cent. ‘Welch’s autopsy 
statistics show that in 793 cases, 288 were on the le&scr curvature, 235 on the 
posterior wall, G9 on the anterior wall, 05 at the pylorus, 50 at the cardia, 29 at 
Ijio fundus, and 27 on the gmjtcr eurvafnre). Gastric nicer is cbaracteristically 
more likely to bo callous and penetrating (therefore less likely to bo healing) 
than diiodcniil ulcer. BUers and Dowers (Northwest Med, 1934) found that 
50 j)cr cent of ga.s(ric ulcers were penetrating in typo. Djthologic conditions 
would therefore favor the presumption that a large perccniage of gastric ulcers 
would show n niche on roentgenologic demonstration. 

The dilTlcully lies, as I inlimate<l in the beginning, in lcchni<iuo. Part of 
this is intrinsic in the pathologj*. Niches In the exact center of the magenstrosse 
(on the skyline or horizon of the lcs.ser curvature — Abohoff’.s mngenstrnjsso — 
the road the food and gastric eonlent.s take to msh to the p.vlonis, on which Ids 
tliporj- of the formation of peptic ulcer is based) arc easy to demonstrate, pro- 
vided the palient is photographed in the upright |>ositio?i. In a third of IVelclris 
cases, liowevor, the niche wjus on the iwsterior wall, and the demonstiation of 
those niches rcquiml .special and patient attention in getting the patient in 
the right position. The same applies to the one per cent of cases in which the 
niche is on the anterior wall, (I recognize the value of Borg’.s procedure in this 
connection: he pointed out that the niche is often obliterated by a laige barium 
meal and suggested compression with a small meal over the suspected areaj this 
often demonstrates what he calls a “relief niche.’’) So, even with the niche 
present and in the favored site, we may not C4j)cet positive clinical demonstra- 
tion — that is, under the ordinarj* conditions of clinical practice in this country — 
in more than 50 per cent of actual ulcers present. 

Among practicing radiologists the niche incidence of gastric ulcer is 90 i»cr 
cent or better. Beinember, we arc dhcnsmng niche formation. Niche demonstra- 
tion in duodenal \ilccr is considerably less frequent than in gastric ulcer for two 
reasons: First, the physical character of the ulcer is different in the duodenal 
bulb. In the acute stage of a fresh ulcer the crater is almost invariably demon- 
strable after careful search, beean«« llie barium is retained in the crater pocket. 




Fig. 115.— Ulcer of stomach. Note Incisura and niche. 


necessarj' compression is slight. If, however, x-ray stuclie.s seem necessary during 
or after hemorrhage, it is not wise to palpate tlie barium-filled btomach, and the 
patient should alu ays be prone. The bleeding lesion, especially in tlie bulbils 
duodenum, is difficult to demonstrate bj’ x-ray. In spite of the difficulties in 
demonstrating niche formation, the diagnosis of ulcer of the duodenum may be 
as high as 97 per cent in softie hands. There is no question but that more small 
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gastric ulcers than duodenal ulcers are o\crlookcd. The roentgen study of the 
duodenal bulb is more accurate than that of the stomach. Diagnosis of gastric 
ulcer by roentgenogram is considerably less accurate than that of duodenal ulcer 
— at least 10 per cent less. (Geyman.) 

Ulcer at the pylorus on the gastric side may be demonstrated as a niche. 
ETowever, obstruction with delayed emptying rate occurs so often m this site 
of ulcer that these signs arc more reliable. Elongation and rigidity of the pyloric 
canal is another sign. 

Ulcer on the greater curvature is so likely to be malignant that it \vill 
be discussed below under that heading. 

Niche, then, being the one acknowledged “pathognomonic” roentgenologic 
sign of gastric ulcer, other eonlirmalory signs must be considered. Incisura, or 
spasm, orientation on the greater eurratorc exactly opposite the site of ulcer 
on the lesser curvature, is the most frequent of these. It occurs when the 
musciilaris coat of the stomach has been deeply penetrated by the ulcer, resulting 
in persistent contraction of the musculature. Continued contraction may, of 
course, result in cicatricial contraction of the same kind, or hourrjlass stomach: 
it is more than often the sign of an old healed ulcer. The crossbar of 
Frankel is another valuable sign: in such cases no niche formation oc- 
curs, but there is a small straight area on the lesser curvature which remains 
constant and docs not share in perktaltic activity. Ohsfrudton and retention 
have already been referred to the 55 per cent of Carman’s 215 cases that had a 
retention at six hours. 

Malignant Gastric Ulcer.— ’Wlieu what appears to be a benign ulcer fill- 
ing defect appears on the greater curvature and/or is 2 cm. or more in 
diameter, malignancy may strongly be suspected. Beckman states that in his 
e-xpericnce, with one possible exception, ulcers of the greater curvature have 
invariably been malignant. As the average sire of ulcers is 5 to 55 mm., an 
ulcer with a diameter of 2 cm. may be considered verj' largo, although many 
authorities prefer to put the d.inger figure at 2.5 cm.' Pyloric ulcerations arc 
also suspected. 

The significance of such standards is obvious. Palliation by medical 
tre.itmcnt in snch cases is out of the question. Whether or not benign ulcers 
“develop” malignancy is a purely theoretical question: the figures collected 
by various observers indicate that from 3.75 to 10 per cent, depending on the 
ohser.ver, hccomo malignant. What is rrally meant, J believe, ij that that many 
ulcers arc malignant. But whether they develop malignancy or are malignant 
from the beginning is of no practical consequence, for when the above signs are 
present, malignancy may be assumed. Other clinical signs — ulcer symptoms of 
short duration, in a middle-aged individual, with acliylia, and poor response 
to alkalies— arc confirmatory, but the roentgen demonstration is the final 
criterion. Some do not have sjinptoiiw of short duration, but may have com- 
plained for five or ten years: in snch cases the question of ulcer developing into 
malignancy arises with some reason. But the character of the cell of these 
cancers is peculiar. 

These scirrhus ulcers have a curious postoperative historj-. Even with an 
apparently very complete and early removal, metasta-sis seems inevitable. Five 
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years is the classical period for the onset of the secondary symptoms — vertebral 
or hepatic metastasis usually — sometimes generalized peritoneal (signet ring 
type) implants. The cells of which they are composed, always potentially malig- 
nant, may lie dormant for years either at the original site or at the metastatic 
site. I Imew one patient who developed metastasis ten years after the removal 
of the malignant ulcer. They are indeed a clinical entity. 



FIS'. 116.-~Gajstrle uleer large eneugh to be considered malignant. 


Multiple ulcers of the chronic callous type are of the utmost rarity. Fen- 
wick put the figure at 13 per cent of all gastric ulcers, but this is obviously too 
high. Acute ulcers, or erosions, are nearly alwaj's multiple. 
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Gastric and duodenal ulcer may coexist. The exact incidence varies so 
greatly in different reports that it is difficult to determine the exact figures. 
Tile highest figure i-eported was that of Judd and Proctor, and it was based on 
operative findings in 1475 cases; 247, or 16.7 per cent, were found to have 
gastric and duodenal ulcers. Emery and Monroe (Arch. Int. Med 55 : 271, 1935) 
found an incidence of only 1.8 per cent. Judd and Proctor’s figures probably 
include saddle ulcer 

Perforation . — The roentgenologist employs a different connotation for the 
word “perforation” in connection with ulcer from that of tlie surgeon or 
clinician. "When real perforation occurs, x-ray diagnosis has no place. What 
the roentgenologist means by perforating ulcer is what the clinician calls 
"leaking ulcer” — impending iicrforation. The x-ray signs are (1) accessory- 
pocket, (2) air in the peritoneal cavity, (3) depth of crater, .size of air bubble 
and fixation to other structures. 

/nlrapcrt'loncol Air. — A fiat film of the abdomen with the patient prone is 
useless. The erect position is preferable to obtain a level of air under the 
diaphragm, usually the right side. Infonnatlon may be obtained from a film 
made with the jiatient resting upon the left side and from the anteroposterior 
projection. Probably only two-thirds of ruptured ulcers show* free nir under 
the diaphragm. The patient's condition must not bo jeopardized in order to 
obtain this x-ray information. 

Hemorrtiage is a relative term I have read with sonic amusement the 
discussions of licinurriingc by authors of tcxtlook.s on gastrointestinal roent- 
genology, and conclude that as for rushing in, the roentgenologist had better 
prepare to jday the role of angels. 

y/calin /7 of Oittirir. The x-ray examination may offer confirmators 

{to the clinical evidence) .signs of the healing of n gaArie ulcer. Tht*sc .signs are 
particularly comforting to the clinician lieeausc they are anatomic, while the 
clinical signs arc symptomatic. During the process of healing the niche, or 
crater, becomes shallow and V-shnped, hud then fl.ittcns out. A warning is field 
out tliat there may be some pitfalls involved in the conclusion tliat healing is 
occurring. Acconling to ForascH, rapid healing may seem to be taking place 
when nothing but a swelling of the folds of mucous membrane surrounding the 
active ulcer has actually occurred. This would seem to 1)C the edenm that Dr. 
Sippy explained in connection with Iwth gastric and duodenal ulcers. 

Postoperative study of the stomach when cither ga.stric or duo<lenal ulcer 
has been present is of value. In the case of gustro-cnlcroslomy bad position, too 
small or loo large a stom.a may be observed. Bad position means too high, so 
high that as the stomach hangs in the er«t imition the stoma is aliove the level 
of outlet and even kinks the jejunum. The .stoma may, on the contrary, be so 
well placed and so lat^e that all the contents of the stomach nish out. 

The postoperative jejunal ulcer can be observed roentgenologically as n 
niche. It may have an incisura opposite. There may also be a marked retrac- 
tion of the greater curvature of the stomach at the site of the ana.«(oraosis. All 
three of these findings arc diflieult, and nil three may be absent. This is most 
difficult clinical estimation to substantiate by x-ray studies. 
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Gastrocolic Fistula. — A barium enema study should ahvaj'S complete 
the x-ray study of au enterostomized patient, as only by this procedure is a 
gastrocolic fistulous tract cousistently rei’ealed. The gastrointestinal tract must 
be cleared of any opaque residues and the stomach must be empty ahead of such 
an opaque enema. 

Carcinoma of the Stosiacii 

Ninety per cent of gastric enrdnoma cither project into the lumen of the 
stomach in a position where a barium meal will outline the filling defect, or 
are at the pylorus causing obstruction (at the pylonis they maj* cause both a 
filling defect and obstruction) or produce an unduration in the gastric wall 
which is demonstrable by x-ray. 

Types of Carcinoma. — Gastric carcinomata are classified as follows: (1) 
medullary, fuugating, proliferating or vegetating, 64 per cent; (2) seirrhus, 
either infiltrating, ulcerating, or leather bottle variety, 32 per cent; (3) 
mucoid, related to seirrhus, but with masses of gelatinous material abounding. 

The polypoid tj-pe occurs on tlie pars media, either greater or lesser curva- 
ture, the seirrhus at the pylorus with sufficient regularity to make it a rule. Five 
per cent of carcinoma arises on the posterior wall of the stomach. About 8 to 
10 per cent nrise.s at the eardia, cardio-esophageal juncture, or fundus. 

X-ray Signs of Caxcinoma at the Cardio-esophageal Junction (after Feld- 
man). — 

1. Infiltration of the lower end of the esophagus, preventing passage of 
opaque media. 

2. Dilatation of the lower end of the esophagus in advanced cases of 
obstruction, 

3. Abnormal retardation of the barium in the lower end of the esophagus 
in advanced cases of carcinoma of the eardia. 

4. Esophageal antiperistalsis. 

5. Disturbance of the mechanism of the cardiac .sphincter, resulting in a 
reflex of opaque media into the esopliagus. 

X-ray Signs of Carcinoma of the Cardia. — 

1. Filling defect or irregularity of the passage of food into the stomach 
from the esophagus, observed under the fluoroscopo. 

2. Absence or iiTegularity of the nmgenblase. 

3. Shrinkage of the stomach and possibly di^lacement. 

X-ray Signs of Carcinoma of the Body of the Stomach. — 

1. Pilling defect — irregular, 

2. Diminution in size of the stomadi. 

3. Altered peristalsis and motility. 

4. Displacement of the stomach. 

X-ray Signs of Carcinoma at the Pyloms. — 

1. Filling defect. 

2. In absence of filling defect obstruction, retention, dilatation of stomach. 

3. Elongated pylorus, stiff pylonis, straight line effect. 
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Differential Dia^osis Between Carcinoma and Ulcer of the Stomach. — 

1. Jilalignant nicer (see abore) usually on greater curvature, more than 
2 cm. in diameter. 

2. Predilection of carcinoma for the pylorus, of ulcer for pars media lesser 
curvature. 



FJg. iST. — CarrlnMna of (tomarh. 


3. lij-mphomatous tumors of the stomach may provide larue fiUiuR defects 
and prwlucc hemorrhage and fail to present a palpable mass of density. When 
saspocted in a patient with an extensive flllinp defect and no paralleling cachexia 
and no evidence of sj-ph'^'s, a therapcntlc lest of high voltage x-ray therapy up 
to 400 r, in four days is luscful. These growths arc quite radiosensitise. The 
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recession of the filling defect is not complete, but sufficient to warrant prolonging 
the x-ray therapy. Such a therapeutic test may obviate an exploratory 
laparotomy. 

Linitis Plastica (Leather Bottle Stomach). — ^This rare condition consists 
of a stomach ^rith a large part of its walls rigid and inflexible due to a diffuse 
infiltration. There has in the past been some difference of opinion as to 
whether it is due to syphilis or carcinoma. Ewing states that it is carcinoma of 
the scirrhiis or fibrocarcinoma type. Most pathologists agree. There is, how- 
ever, an eridently benign type, some eases of which have improved on treatment 
with iodide of potash. 

Tlie x-ray appearance in a t5T)ical case is unmistakable. The stomach 
pouch is small, with diminution, or absence, of peristaltic activity, a tubular tjTDe 
lumen, often including the eardia and pylorus, with wide open pylorus. Some- 
times there are filling defects in the course of the smooth infiltration. 

Foreign bodies in the stomach arc readily visualized if of metal. Bezoars 
— trichobezoars or hair balls and phytobezoars or food balls — are not common. 
Hair balls may not bo detected for years: the habit of eating hairs has its begin- 
ning in early childhood. Buttcrworlh states that without exception patients in 
whom hair balls occur are mentally sound. On tlie x-ray plate when barium 
has been given, the balls are ttsually readily detected as spongy or stringy look- 
ing masses that change position readily. Small bezoars float on top of the 
barium near the magenhlasc. Food bezoars, such as the persimmon bezoars, are 
caused by any food that cannot he digested and forms a mass, The x-ray picture 
is of barium filling in and around a mass, looking like a kind of ghost of a 
stomach. 

Syphilis of the Stomach. — Jonathan Hutchinson, in 1887. said he knew of 
no museum specimens or published reports of syphilis of the stomach. The 
subject is certainly in the debatable field. Eusterman, however, described ninety- 
three cases. (Gastric Syphilis, J. A. JI. A. 96: 173, Jan., 1931.) In the 
advanced stage the stomach was similar to linitis plastica. Some had hourglass 
contraction. Beckman states, ^^Therc are no changes in the radiographic appear- 
ance of the stomach which can be considered as peculiar to syphilitic infection 
and which are certainly differentiable from the various types of deformity 
produced by malignant infiltration.” 

It is possible for syphilis to produce filling defects of the stomach that are 
identical with scirrhus carcinoma and linitis plastica. Such syphilitic gummata 
are usually larger than consistent with the physical appearance of a patient who 
has actual carcinoma of the stomach. Therefore, it is almost axiomatic that when 
the physical appearance of the patient belies the roentgen diagnosis of gastric 
cancer, syphilis should he suspected and a competent therapeutic test made be- 
fore submitting the patient to surgery. 

Tuberculosis of the Stomach. — is a regular procedure to recover and 
stain tubercle bacilli from gastric w’ashings even w'hen none can be found in 
the sputum, but the stomach wall, or macosa, is seldom invaded. IVhen it is, il 
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takes the form tmially of multiple ulcers. There is, however, according to 
Beckinan, no criterion upon which the roentgenologic diagnosis of tuberculosis 
can be based. 

Lymphoma of the Stomach. — This is a very important subject and one that 
is quite generally neglected. It is discussed in the section on sjmptomatology. 
The x-ra}’" diagnosis is made on the basis of (1) filling defect mth smooth 
margins, localized or annular if it involves the pylorus; (2) partial or complete 
stenosis; (3) changes in pcHstalsis—sloggish or irregular; (4) rigid appearance 
of the gastric wall; (5) involvement of the muscnlaris and submucosa. Eelicf 
pictures show the mucosal nigae throtm into thick folds and not completely 
effaced as seen in carcinoma. The x-ray appearance will naturally depend upon 
the location and size and diffnseness or localized nature of the tumor. Dif- 
ferential diagnosis lies between gastric ulcer and carcinoma and is admittedly 
puzzling. 

Diverticulum of the stomach is rare. It maj' be congenital or acquired; 
it may have a predilection for the cardia or may occur at the pyloris and arc 
ttsually readily recognized by the x-ray appearance. 

Benign gastric tnmors arc rare. They inclndc polyps, myoma, lipoma, 
fibroma, angioma, adenoma, and cysts, and present nn x-ray appearance difficult 
to dllTcrcntintc from the commoner tumors. Pohjpotis may be of a single large 
pedunculated polyp, usually near the pylorus, which may Income carcinomatous, 
or polyadenoma of the type of Brunner’s glands may develop, or multiple 
l)olyposis, scattered o\or a wide area of the surface of the stomach. The x-ray 
picture — a dark area in the barium mai> — is sometimes quite characteristic, some- 
times confusing. Kxtrinsic ma%sts produce pressure defects on the stomach 
and other parts of the gastrointestinal canal. A tumor of sufficient size can 
grow in proximity to the stomach or the colon and, by pressing on its external 
walls, produce a deformity. The stomach is the commonest site for this because 
the stomach is n-lativcly fixed and l.argc enough to show defects rcadilj’. The 
small intrstiiic-s arc not so frequently inralvt'd, but the colon all tlie way to the 
Kiamold miiy Iw*. 

The small bowel is becoming increasingly apparent by x-ray studies. Not 
only are more eases of neoplasm found by x-ray before the ob.struclivc stage, 
but nutritional deficiencies produce charaeteristic alteration.s in the motility and 
the segmentation of the barium meal. Snell and Camp (Arch. Int. 3Ied S3 : 61S, 
April, J934) first described changes in the small Iwwcl structure with chronic 
stcatorrhc.a. Golden (J. A. M. A. 117: 913-917, Sept. 33, 3941) describes 
chances in the mucosa which occur In defleieney states. 

Bcgional ileitis must Ijc snsj>eeted in chronic gastrointestinal disease with 
negative opaque meal studies of the stomach and intestines. Small bowel dis- 
oase.s are not, as a rule, rcvealetl by the routine x-ray series. They must be 
looked for .specifically by jim«l and repeated x-ray studies. 

The large bowel, with the exception of the rectum, is most helpfully studied 
by x-ray methods. WTiere some degree of olrstruction is suspected the liarinm 
enema should be the first phase of the x-ray exaniinatlon. Othonuse, an oh- 
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structiiig carcinoma of the sigmoid might dam back a heavy column of barium 
and embarrass the surgical pi*oecdTire necessary. The contrast enema, as 
carried out by AVeber, may reveal polj-poid lesions invisible to the conventional 
heavy,' opaque barium enema. 


D, The Intestines 

XHcer of the Duodenum. — ^The duodenum is a fixed retroperitoneal por- 
tion of the gut without mesentery. In the x-ray picture the first part of the 
duodenum appears as a stnootJi triangle or liberty cap-shaped structure called 
the duodenal bulb. It has normally a quite characteristie api)earance. This 
])art of t})e duodenum, so far as its mucosa and musculature are concerned, is 
mueli more like the .stomach than the small intestine. The gastric rugae run out 
into the bulb. Onlj’ lower down does the intestine acquire the feathery 
appearance due to the annular arrangement of the rugae — the valvulae con- 
niventes. 

The apes of the duodenal cap is held hy the duodenohepatic ligament. Four 
types of duodenum are distinguished by roentgen appearance : 

1. AVith a fishhook stomach, a cylindrical-, pear-, or pyramid-shaped bxtlb. 
(Hyposthenic, gastrocoloptotic type.) 

2. A sliorter cap directed to the right, with moderately hypertonic stomach. 
(Sthenic or median normal type.) 

3. With the stecr-honi stomach, the cap is usually visualized with diffi- 
culty in the erect position ; it is round and small. In the prone position it often 
lies behind the pyloric portion of the stomach. (Hypersthenic tj’pe.) Examine 
by x-rays preferably in erect position and oblique projcction. 

4. With the atonic, or hypotonic, stomach, the cap is more cylindrie and 
elongated. 

The cap in the average person runs from inferior anteriorly to superior 
posteriorly. Thus, wth the patient in the anterior position it is seen fore- 
shortened. In order to examine it more clearly, the patient must be examined 
in the right oblique position. 

The only common intrinsic lesion of the duodenum is ulcer. The causes of 
duodenal ulceration are probably much the same as those of gastric ulcer, but 
duodenal ulcer occurs approximately ten times as often as gastric ulcer. In 
a consecutive series of 6,669 patients the diagnosis made from x-ray pictures 
was 4,673 duodenal ulcers and 1,986 gastric ulcers. In 90 per cent of cases 
duodenal ulcer is single, in about 8 per cent of cases double, and in 2 per cent 
multiple (the last the acute toxic variety). Its position is usually juxtopyloric 
(close to the pylorus). Fifty-four out of sixty cases observed by Akerlund 
were on the lesser curvature. 

Pathologically duodenal ulcer may be mucosal, penetrating, indurated 
(chronic), and perforating. 

The reliability of x-ray diagnosis of duodenal ulcer is, according to the 
roentgenologists, 95 per cent. 
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The x-raj* signs of duodenal ulcer, depending on pathologic variety, arc: 

1. Niehe-fiilmg defect. 

2. Defonnity of the bulb — loss of convexitj', flattening, shortening, narrow- 
ing, contraction, diverticnlac, saeculations. accessory pocket, annular ridge, 
star-shaped, or sim-ray deformity. 

3. Spasm of the bulb. Incisura due to localized unilateral spasm, or pucker- 
ing around the ulcer. 

4. Adhesions — fixation of the bulb. 

5. Stenosis. 

G. Ilypcrperistalsis of the stomach. 

7. Dilatation and hypoperisfalsfe of the stomach. 

In evaluating tliese signs I have the same reservations which I expressed 
under the heading of gastric ulcer, namely, that the success of the examination 
depends very largely upon the technique employed. The reports of the per- 
centage of sueccssfu] diagnoses as given by various roentgenologists is a credit 
to their own skill, but in my experience docs not represent tlie value of the x-ray 
examination in the mine-run of clinical contacts. 

Little need 1«? added in the way of description to the hare ennmeration of 
the signs as given a1)ovc. 

To demonstrate the niche if it be elsewhere than exactly on the profile of 
the bulb, manipulation by the examiner’s luiad is ncccssaty*, with the patient in 
front of the fltioroseopc. The niche of duodenal ulcer is not like the niche of 
gastric ulcer very often. It is, indeed, little more than a flat, round, or oval 
plaque on the bulb margin. And, while it is veiy ca.«y to write down ‘'niche” 
and “deformity” and describe them in actual practice, what might be a niche or 
defonnity may lease cvciyone in a great deal of doulit. 

Niche evidence is highly desirable, however, becansc when it is obtained 
one has a better basis for comparison with future examinatioas os healing oc- 
curs, (See niche discussion page 754.) (SecCejTnan; Am. J. Kocntgcnol. 28: 
211.221, Aug., 1932.) 

It hardly seems nccessarj’ to go into the indirect signs in detail. II}'pcr- 
peristalsis of the stomach naturally occurs when the duodenitis nccompanjung 
ulcer is acute and when there is some obstnretion, due either to spasm or to 
edema, at the pylorus. Rapid emptying of the stomach may occur. Ilypcr- 
secrction may be seen as a layer of fluid on top of the barium, less dense. Gastric 
retention occurs when compensation has failed. 

"We have been discussing, by assumption, the chronic type of duodenal ulcer. 
It is claimed by the roentgenologists that oven more imi>ortont is the early diag- 
nosis, or diagnosis of acute duodenal ulcer. 'Without prejudice I prc.scnt these 
signs: 

1. An irritable and spastic duodenal bulb which has a tendency to stay 
empty. 

2. Abnormal fragmentation ot the contrast medium in the duodenal bulb. 
This is a constant finding. 

3. The ability of the bulb to fill and become tegular under prc.ssure with 
the examining hand. 
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4. Temporary spasm of the pyloric antrum, the antrum being regular in out- 
line, 

5. Puddling, or overflowing, in the second part of the duodenum. 

(See Jenidnson: J. A. 5L A. 91; 1T16, 1928.) 

On the whole, I think in the had: of my mind is the rule that if the x-ray 
findings agree with the clinical recital as given by the patient (and remember 
that this is so monotonous that iloynihan said, in the unforgettable line, “It 
sounds as if they were tiying to rcccdlect the symptomatology as described in 
a textbook”), then the x-ray is of eoafirmatorj' value. If the x-ray signs are at 
variance with tliis liistorj’, tliey slmuld he regarded ivith skepticism, and the 
wider the variation, the more profound should be the skepticism. 

In differential diagnosis the most important item is a cholecystitis which 
has caused adhesions between the gall bladder and the duodenum. This may 
produce symptoms indistingiiisliable from those of duodenal ulcer, and here 
the x-ray examination can bo of groat value, largely through the employment of 
cholecystography. 

Duodenal diverticula and duodenal carcinoma occur, but are so rare as to 
be negligible clinically. Duodenal diverticulum occurs in less than 2 per cent 
of autopsies and is elinically silent in most instances Duodenal carcinoma oc- 
curs in 0.03 per cent of autopsies. 

The Acute Abdomen. — Ruptures of the hollow viscera, free fluid in the 
peritoneal cavity, localized abscesses, all t}'pes of obstruotlo?i and strangulation, 
acute obstructions of the colon donm to tlie sigmoid are presented optimistically 
and sometimes dangerously for flat film studies. Rarely is the use of barium 
by mouth or enema justified. Fluid and air levels demand films in the erect or 
recumbent side positions. In competent and e.vperienced hands interpretations 
of clinical value are sometimes obtained. "Where the x-ray e-vamination is nega- 
the, it should be disregarded, and the clinical and phj'sical examinations of 
the patient pui*sued with diligence. 

The small intestines are not easy to examine roentgenologically. The coils 
overlie each other, are in quite constant motion, and empty verj' rapidly — all 
of which cause difficulties. The jejunum is different in appearance from the 
ileum — the rugae are transverse and break the barium up into narrow super- 
imposed plaques or even finer fragments. The ileum presents a smoother and 
more solid outline. The head of the barium meal should be in the terminal ileum 
hours after ingestion. After tlie stomach is empty, the intestines are verj’ soon 
empty also. Movements of the small intestine are peristaltic, segmentary, and 
pendular. 

Meckel’s diverticulum persists in about 2 per cent of all human bodies after 
fetal life. It varies in length; the average is 5 cm., but it is sometimes 30 or 
more cm. long. It may lie free, or be attached to the abdominal wall. The at- 
tachment may be simply a solid cord, the remains of the vitelline duct. It arises 
from the ileum about 2 to 4 feet from the ileocecal valve (1 to 2 feet in the new- 
born); It may be the seat of acute inflammation, perforation, invagination into 
the ileum or the cause of intestinal obstruction by the rotation of the intestines 
around the abdominal attachment. 
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Meckel’s diverticulum can sometimes be detected on the x-ray plate, but 
such visualization is difiieult. Inflammation is an even more difficult field for 
x-ray interpretation. When obstruction occurs, the signs mil be dilatation in 
the upper ileum and jejunum. Sleckel’s diverticulum must always be remem- 
bered when such a picture presents. That is its only claim to importance in the 
x-ray field. 

Tumors of the small intestine are o£ every variety. Clinically they may 
range from complete silence to acute intestinal obstruction. Small bowel tumor 
may be detected by x-ray when suspected by the clinician. It should be suspected 
in any case of unexplained hemorrhage, where malignancy remains concealed. 
The x-ray findings consist of an incomplete or complete obstruction in the usual 
continuous progress of barium through the small gut. The small tumor mass 
provides a negative shadow amidst the bizarre distribution of the barium meal. 
Such defects in motility and pattern must remain almost constant in a repeated 
examination. 

Regional Ileitis. — ^This disease has only recently become sharply focused 
on the clinical vision. Such examples as formerly were scon at autopsy were 
prohahly dUmUsed as luiicrculous enteritis. Dalziel (Brit. 31. J. 2: 1068-1070, 
Oct. 25, 1913) dciscribcd a case very accurately, and 3Ioek (Surg., Gyncc. & 
Obst. 52: G72, 1931) described ten cases, but it was not until Crohn, Ginzburg 
and Oppenheiraer (J. A. 31. A. 99: 1323, 1932) invoked the magic power of a 
name and christened it “regional ilcitU” that U became familiar. 

Bcgional ileitis is a nonspecific (or at least Iho specific organism Is as yet 
not Isolated) granuloma affecting the terminal ileum. It begins as an acute 
inflammation, progressing to ulceration, marked induration m'f?i fisfoiao to the 
external aKloniinal wall, or as perirectal abscesses with fistulae, or to intestinal 
obstruction. The disease begins at the cccum and progresses baeksvard along 
tlie ileum until 6, 8, or 12 inches arc involved, and then it invades the intestine 
in skip areas svith intervening portions of normal intestine. Enlarged soft 
incsentcric ghinds are seen in the drainage area of the involved regioas. It is a 
di'icase of young adult life, the c.xact average of a long scries of cases being 
twenty-seven and a half years. But it may occur at any ape. 

The x-ray picture is perhaps not flic final court of judgment in diagnosis 
of the condition, hut it is usmsHy eventually caJied in to confirm the clinical 
signs. Clironic regional ileitis may be .suspected >vhen there is a long historj'. 
with pcriotls of rcmis.sion, of diarrhea, the stools full of pus and blood, pain 
in the lower right quadrant, weight loss, anemia, fistula, fever, continuous or 
intermittent, up to 103’ F., with a tender fixed ma.ss in the lower right quadrant 
or midlinc. 

The x-ray diagnosis is probably best accomplislicd with a barium enema 
which is so administered that there is a reflux through the ileocecal salve, allow- 
ing the terminal ileum to be visualize*!. 3Vith the ingasted meal, the examination 
is more time comnmwi', and ?/ccause in the irritaWe state of the iniolved gut 
the barium is ru.shc<l forward, it is not easy to catch a picture at the typical 
moment. The iwntgen picture dejicnds upon the stage of the process. The 
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lumen may be encroached on only slightly. There is irregularity in contour. 
Later, the ileum becomes a ri^d tube \rith narrow lumen, and still later there 
are the signs of obstruction. 

The -"t-ray findings in regional ileitis hare not been completely established 
by any characteristic pattern. Kiiowlng that the normal motility empties the 
small gut within a few hours after gastric emptying is completed, one can sus- 
pect unusual delays at the lleac coils. In early cases there may be delay only in 
their emptying into the cecum, with a persistent and fixed pattern of these ilea 9 
coils in a repeated examination. If the same pattern is obtained by means of a 
barium enema in these same coils, the regional ileitis is confirmed. Later, when 
ulceration and periileac edema and infiltration have occurred, the fi.\ed pattern 
is a constant and the barium meal may provide a better filling at about the 
twelve-hour interval than the barium enema. In the female this terminal ileac 
condition may become fixed within the cul-de-sac of Douglas. The differential 
diagnosis between terminal ileitis and abscess in tlie pouch of Douglas should 
not be confusing, for in such a regional abscess there is not so likely to be any 
small intestinal obstruction. Furthermore, the vaginal palpation of the abscess 
and the elevated temperature and increased white count are not present wth 
terminal ileitis. 

E. The Appendix 

In 1900 B4clSre announced that he had e.xamined a patient in whom he had 
been able to visualize the bismuth-filled appendix. He predicted that improve- 
ments in tedmique would allow of frequent visualization of this kind, and that 
it ^rould pro^‘e of great help in diagnosis in that tlie exact position and shape of 
the appendix could be known, and when the pathologic conditions of the ap- 
pendix were in doiibt the examiner could prove the diagnosis by eliciting 
tenderness exactly over the place where the appendix achrally was demon- 
strated by x-ray. 

Aside from the complete asininily of the last part of this pronouncement, it 
is one of the most dangerous doctrines ever promulgated. All the statisticians, 
living and dead, pouring over mountainous piles of graphs, would be unable 
to assess the miserj' this maueui'er has caused, to enumerate the hordes of gullible 
and trusting human beings who have suffered in mind and body and estate when 
some egregious ignoramus ripped them open and removed a '^chronic appendix.” 

That is all that needs to be said about the roentgenology of the appendix. 
Except, perhaps, to quote Dr. Walter Alvmrez to the effect that he never saw a 
patient who was improved by an appendectomy under the diagnosis of “chronic 
appendicitis,” nor one that did not have a return of the original symptoms. 

Of coarse, when acute appendicitis is under consideration, to give a patient 
a barium meal or a barium enema is a pernicious procedure. 

F. The Colon 

The colon should be completely filled twenty-four hours after the in- 
gestion of a barium meal. Normally it shonld present a solid outline, border- 
ing the abdomen, and strikingly irregular in its outline because it is broken 
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up into segments or haustra. These hanstrations are most evident in the 
transverse and descending colon. In the ascending colon, the indentations are 
not so deep and the segments are larger. These haustra, of course, correspond 
to the anatojiic divisions so readily seen in the cadaver, ivhich result from the 
fact that the taeniae coli, the longitudinal muscle fibers of the colon, are 
shorter than the colon itself. The hanstrations arc important from a clinical 
roentgenologic consideration, because when there is widespread inflammation 
in the colon they disappear. They are not so evident when the barium enema 
"is given, the less evident the more distention is made by the enema. 

The position of the colon may be anyw'herc in the abdomen, depending 
on the length of the mesentery, without indicating anything of clinical 
significance. 

The head of the barium meal reaches the cecum in four and a half hours, 
the hepatic flcTurc in six and a half hours, the splenic flexure at nine hours, the 
ilcac colon in eleven hours, the pelvic colon in twelve hours, and the rectum in 
eighteen hours. 

The contents of the colon arc propelled for«-ard in large mass movements. 
During fluoroscopic examination the outline of the transverse colon suddenly 
disappears and with lightning rapidity its contents pass into the descending 
colon. At first with the force of this thrust the haustrations in the descending 
colon are wiped out, but soon reappear. The cecum and ascending colon then 
fUl the transverse colon in much the same way, although such dramatic mass 
propulsion is not the nilc. 

Antipcristalsis in the ascending colon and cecum is the rule. * 

The rectum is empty normally except just before defecation. The con. 
tents of the sigmoid arc prevented from entering the rectum by a semivaivc. 
like arrangement at the rectosigmoid junction. For all practical purposes it 
is a valve. 

DtSr_\SES OF THE COU3M 

HirscbspruQg’s Disease, Congenjtal DUatation of the Colon, Idiopathic 
Steatorrhea, Nontropical Sprue. — Congenital dilatation of the colon has been 
recognized for a long time, Hirschspning described it in 3888, the appearance 
of the colon in two children who had died in infancy. During life they had 
large distended abdomens, there was great dillicnlly in getting the boweh to 
move, with the use of all sorts of laxatives and enemas, and finally emaciation, 
great prostration, and death supervened. The colon was found cnormously 
dilatcd over its entire length, with no haustrations. The original term, “con. 
genital idiopathic dilatation of the colon,” was the object of criticism by Iliirst 
and W. ,T. 3fayo, who thought the condition was due to an obstruction or valve- 
Hkc impasse at (he rectosigmoid junction. They likened it to cardiospasm. 

With the advent of the x-rar machine the diagnosis of varj'ing grades of 
the condition began to be made, followed by instancc-s of successful surgical 
treatment. The diagnosis can often be made by a flat film of the abdomen 
without barium enema. The cmploj-mcnt of a barium enema in thc.se cases 
is frought with some danger unless the barium is promptly evacuated. An 
interesting development during the past few years has been the detection of 
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certain cases which are apparently a hangover of this condition into adult 
life. They have been called idiopathic steatorrhea, and nontropical sprue 
(why the latter, heaven only knows). The typical patient has a markedly 
distended abdomen. This comes on intermittently, usitally seasonally — spring 
and fall, or successive summers. There is a diarrhea, consisting of large fatty 
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stools, and also constitutional signs of hypochromic anemia, sore tongue, ribo- 
flavin deficiency, subcHnical pellagra, etc. Careful investigation of the early 
history rev’eals indications of intestinal disturbance in childhood, with gradual 
drift into an unbalanced diet— too much sweets, or fried foods, etc. One of 
my patients bad the history of an appendectomy for chronic appendicitis at 
the age of nine with no relief of symptoms. 
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The x-ray examination of these adults with idiopathic stoatorrliea reveals 
a very large atonic colon with loss of haiistral markings. The establishment of 
the diagnosis is important b(“eaiise these persons become chrome invalids, and 
are regarded as neurotics with the consequent neglect that snch a diagnosis 
entails. 



Fig. 119.— UtecnIWe Colltia. 


Ulcerative Colitis. — In the x-ray examination for suspected ulcerative 
colitis the colon should be filled with a barium enema and photographed. 
Then the enema should be ciacualed and another plate exposed. 
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X-Riy fliiciiiigs in ulcerative colitis are: 

1. Change in the mucosal relief. This may be a verj’ early sign. At first, 
due to congestion of the mucosa, the haustral folds are wider and show ir- 
regularity. Later, due to ulceration, infiltration of the mnscularis coat, and 
inflammatory edema, they entirely disappear and the bowel appears as a smooth- 
walled, narrow tube. Tliere may be a tendency to a ribbonlike appearance. 

2. As a result of the rigidity of the walk of the colon, the barium enema 
may fill the colon with unusual rapidity. 

3. Shortening of the colon. 

4. 'With the emptying of the barium enema ulcer craters and polyps may 
be seen outlined by the fragments of retained barium. This does not last long. 

5. HJ^)crmotility of the colon. The earliest sign may be such spasm of the 
colon that great difficulty is experienced in introducing the enema. 

In the examination of cases of ulcerative colitis the clinician may occa- 
sionally have to suggest to the roentgenologist that perforation may occur, if 
the methods employed are not gentle. 

Ulcerative colitis usually begins in the rectum and sigmoid, gradually be- 
coming diffuse. Localized areas of involvement may occur. Bargen and Weber 
(Radiology 17; 1853, 1931) describe a group of cases in which the distribution 
was strictly localized in all parts of the colon. Multiple polj-ps arc complica- 
tions in 16 per cent of cases of ulcerative colitis (Logan: M. Clin. North 
America 7: 103, 1923). 

Amebic ulcerative colitis presents about the same picture os nonspecific 
ulcerative colitis. 

Intestinal Tuberculosis. — Some degree of intestinal tuberculosis is found 
in about 50 per cent of autopsies in patients with pulmonary tuberculosis. 
Sixty-one per cent of these fail to show roentgenologic evidence of it. Primary 
intestinal tuberculosis is confined almost entirely to children. The ileocecal 
area is the site of involvement in all types in 85 per cent of cases. Pathologic 
types are the ulcerative, the cicatricial or stenosing, the enteroperitoneal 
consisting of an ulcerating lesion with peritoneal and lymphatic extension and 
chronic hyperplastic tuberculoma. 

In the x-ray examination location and size of the cecum and ileum, motility 
of the cecum under palpation, character and regularity of the cecal haustra, con- 
stancy of appearance on repeated examinations, abnormalities of movement along 
the colonic tract. 

A contrast meal — barium meal first, fotlmved by an ordinary breakfast — is 
the technique usually recommended. 

In diagnosis, in the presence of pulmonary' tuberculosis, with supervening 
symptoms (spells of diarrhea, tenderness) suggestive of trouble in the cecum, 
nearly any suspicious x-ray finding is of utmost significance. 

Diagnosis depends on ; 

1. Filling defects, due to ulceration, tumors, or adhesions. 

2. Local instability of a segment of ileum or cecum (Stieriin ’s phenomenon). 
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3. Failure of cecum to fill at all. 

4. Narrowing and shrinking of the lamen. 

Direrticula and DiverticaUtis. — ^Diverticula occur in the colon more fre- 
quently than in any other part of the digestive tract. The incidence is stated 
at from 1 to 5 per cent in conscentive unsclected autopsies They are particu- 
larly frequent in the sigmoid. The incidence rises as age advances. KoberCs 
(Surg., Gynec. & Obst. 26: 211, 1918) says that everj' pot-bellied individual over 
sixty is likely to have multiple diverticula of the colon, particularly if there is a 
history of long-standing con.stipation. They are prone to occur at the mesenteric 
border and correspond to areas of penetration of vessels through the museularis 
The age incidence and the site would indicate that they arc acquired rather than 
congenital anomalies. 

The diagnosis has been greatly facilitated by the use of the x-ray-examina- 
tion. 

Visualization of diverticula may be very easy or present considerable diffi- 
culty. The location, narrowness of the neck preventing barium from entering 
the diverticulum, and filling of the diverticulum with fecal material may con- 
stitute the difilcultics. When there arc sjTnptoms indicative of their presence, 
additional procedures to supplement the ordinary barium enema proceedings 
may be utilized: a thin barium enema is used and after plates arc taken it is 
evacuated and another plate taken; in the Jaltcr plate the diverticula are likely 
to stand out in clean relief. An Ingested meal by mouth may bring them out. ’ 

Inflammation, especially of the sigmoid diverticula, is n rare but scrioas 
complication, It occurred in 5.89 per cent of the Mayo series of 26,099 cases of 
diverticula (x-ray evidence). Ordinary clinical experience would suggest that 
this fisiiTC is high. 

Our knowledge of sigmoid diverllculitis is unsatUfnetory as regards both 
diagnosis and treatment. Feldman states, "The roentgen diagnosis of diverticu- 
litis is by no means as c.isy as one may be led to expect. ... It may’ be difficult, 
and at times impos-siblc, to distingubli between diverticulitis and divertlculosis." 

In (he early stages (he descending colon may present a peculiar s.iw-(ooth 
appearance due to partial obliteration of the haustra. It looks rather like a pile 
of biscuits viewed from the side. Other signs arc fi.xation of the involved bowel, 
localized hyjicrirritabnity and hypermotility. Obstruction may occur in which 
case the entrance of the barium enema is slopped: the obstruction and .stenosis 
arc seldom complete. The fluoresropc may guide the examining hand to the 
tumor or the localized tcndemc-ss. A characteristic feature of the tumor is its 
variability. Appearance and subsequent disappearance of the tnmor are the 
most reliable signs of diverticulitis. 

Differential diagnosis must consider carcinoma first, then extra sigmoid con- 
ditions, such as phlebitis, calcified gJand% urinao" calculi, appcndico.nl and pelvic 
abscess, 

lymphogranuloma ingidnale is a venereal disease enu-sed by a filtrahlc virus 
which produces a transient and insignificant lesion on the gcnit.nlla, but which 
invades the skin of the inguinal region and the rectum, with very serious and 
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destructive consequences. Cole reported 110 cases from one hospital service 
in a three-year period, and Liditenstein estimated that 400 cases a year applied 
for treatment at the New Orleans Charity Hospital. 

In the rectum and sigmoid the disease produces strictures. The x-ray pic- 
ture is not particularly specific: the process is diffuse with narowing of the 
anorectal region. Tiie rcctiun and sigmoid become rigidly tubular, and fistulous 
tract formation is common. A contrast enema, first barium and then air, may be 
of service. 

Polyps of the Colon, Polyposis of the Colon. — The term poljT) is used to in- 
dicate any benign sessile or pedunculated growth. It applies to tumors which 
may be histologically fibroma, adenoma, lipoma, myoma, or angioma. The in- 
cidence is variously reported on autopsy material as from 0.7 to 19 per cent. 
Clinically significant cases must be few and far between, if my experience is any 
criterion. In distribution they may occur in any part of the intestine — the 
ileum, colon, or rectum, most frequently in the rectum, sigmoid, and splenic 
flexure. They arc multiple in the great majority of instances. A marked 
familial tendency is notable. 

Slalignant degeneration of intestinal polyps is the rule. Mummery believed 
that all recorded oases of polyposis became malignant. Soper puts the figure at 
43 per cent. 

Polyps on the ileac side of the ileocecal junction predispose to intersuscep- 

tion. 

The x-ray diagnosis of polyposis, as is the case with all benign tumors of the 
colon, requires tlie double contrast method of examination. Thorough cleansing 
of the bowel with castor oil the night before and irrigation of the colon on the 
morning of the examination are essential. The double contrast method consists 
in giving the barium enema, making roentgen obsen-ations and plates, evacuat- 
ing it, and then giving a direct insufflation of air into the colon, after which 
further observation and plates are made. The exact technique need not concern 
us here. 

"With the barium enema in place, the opaque media is likely to obscure all 
traces of polj-ps. There may be a filling defect (of the punched out variety), 
or a serous, if translucent, area where the polyps have clixstercd in one spot. 
After evacuation and air insufflation, flecks of barium cling to the polj’ps and 
render them plainly xusible. 

Benign tumors of the colon include myoma, fibroma, hemangioma, dermoids, 
cholesteatoma, and endothelioma. The x-ray diagnosis is not specific and de- 
pends on a filling defect or outlining the tumor by the double contrast method 
(see Bargen and Dixon: Am. J. Digest. Dis. and Nutrition 1: 400, 1934). 

Carcinoma of the Colon, — Larson and Nordiand (Am. Surg. 100: 328, 1934) 
found that out of 21,648 consecutive unsdected general clinical cases examined 
there were 723 instances of cancer of tiie digestive tube : of these 42 occurred 
in the mouth, 57 in the esophagus, 399 in the stomach, 11 in the small intestine, 
and 214 in the large intestine and anus. Cancers of the large intestine show 
a marked predilection for those areas in which delay or stasis is common — the 
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flexures and narrowed segments; 50 per cent of colon cancers arc in the sigmoid. 
The splenic flexure is more frequently involved than the hepatic flexure. 

Pathologically colon cancers are claaiificd as medullary or adenocarcinoma, 
scirrhus, colloid or mucoid, and those arising on polyps. They metastasize slowly 
and late. 

A palpable tumor occurred in 10 per cent of Lahey’s cases (Am. J. Surg. 22 : 
64, 1933), and 36.G per cent of Abell’s cases (South. M. J. 26: 64, 1933). 

The x-ray information is all important. The reliability of the x-ray in the 
diagnosis of canecr of the colon is stated by various roentgenologists to be from 
75 to 95 per cent. ' 

The roentgen signs will varj*, depending upon whether there is or is not ob- 
struction. It is naturallj- in the early stages that the largest number of x-ray 
failures will occur. Kepcated examination, with the patient in the erect as well 
as supine position, should be made in all doubtful cases. The double con- 
trast technique, mucosal relief, the routine barium meal by mouth as well as the 
barium enema should be employed. 

The x-ray signs of carcinoma of the colon are : 

1. Filling defect— (a) annular, napkin-ring tj-pc, (b) cauliflower, (c) 
irregular. 

2. Obstruction— slight, parti.il, complete. The barium enema mokes the 
obstruction look greater than barium given by mouth. Particularly is the lesion 
fulgurating. It may form a cone so that the contents of the bowel pass through 
readily enough from above, but when tire flow is started the other way there is 
a valve elToct. 

3. Dilatation of the colon proximal to the obstruction. 

4. Obliteration of haastra near and around the tumor. 

5. Spasm. 

C. Complications — fistula, etc. 

Differential Diagnosis . — Sigmoid diverticulitis is the condition most likely 
to be confused with c.ircinoma on account of the identical ngc incidence, site, 
and similar x-ray appcaninccs. Carcinoma roa^' be associated with diverticulitis 
in only about 5 per cent of cases — a valuable differential point. 

Other conditions that may cause contusion arc : (1) spasm, (2) extra colonic 
conditions — peritoneal abscess, pelvic lumors which encroach on the lumen of 
the colon, (3) benign tumors, (4) a>Thilis, (5) lymphogranuloma, (G) Hodgkin’s 
disease, (7) feenl impaction, (8) adhesion^ (9) aflinoroyensis, (10) ulcerative 
colitis. 

Constipation. — The greatest service that x-ray examination can perform in 
constipation is toward the edac.iUoii of the patient. The patient is warned 
against the use of a catlisrtie during the perio*! of examination. Since, in most 
instances, he has been U-sing cathartics daily, this prohibition .seems almost 
equivalent to a sentence of deatli. He is not allowed to have a cathartic for 
three da.vs. By that time he usually has n spontaneous Iwwcl movement, an event 
which fills him with wonder and delight. He talks about it for d.i 3 '.s, as If it 
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were a miracle. He is halfway persuaded to give up the cathartic habit. So the 
first rule for the patient with constipation is to prolong the examination until 
a spontaneous evacuation has occurred. Even if the wait is so long that the 
barium has become hardened and askance is required to remove it, the fact that 
a spontaneous defecation is initialed is of great moral value. 

iiside from that the x-ray examination is valuable in eliminating any organic 
cause for the constipation. It, of course, provides a timetable for the meal in 
the intestines which may or may not be valuable. Wallace ct al. (Motility of 
the Gastrointestinal Tract, Am. J. RoenlgenoL 39: 64-66, 1938) found that the 
normal colon may take as long as 120 hours to empty. The largest number of 
their subjects (65 per cent) evacuated the meal completely in 72 hours. A small 
group (7.8 per cent) evacuated the meal completely in 24 hours. 

Floiner popularized the idea of atonic and spastic constipation. TJjese 
terms describe the lone of the colonic musculature. With atonic constipation 
there is general lack of propulsive force. With spastic constipation, the lack of 
fonvard movement is ascribed to spasm of the colon: spastic constipation is 
characterized clinically by small fragmentary stools and spasticity of the 
sphincter ani. The "spastic” conception never appealed to me os having any 
foundation in reality : spasm under all known conditions is associated vrith pain 
and diarrliea. 

But although the "atonic” conception, simply a lack of response on the 
part of the colonic musculature to the impulse to propel the contents of the colon 
onward, fits in with the symptoms and all the circumstances of the average case 
of constipation, the x-ray evidence requires some modification of it. In a care- 
ful study of any case of constipation it becomes evident that the stasis is local- 
ized in one segment rather than general. 

The first x-ra3' study of constipation was that of Hurst (Constipation and 
Allied Intestinal Disorders, O.vford University Press, 3911). When I read tho 
book on its first appearance and afterwards visited Hurst’s clinic at Guy’s Hospi- 
tal, I \\-as much impressed with his description of tho form of constipation known 
as "dyschezia.” Perhaps I was the more impressed by it because in another 
part of Guy’s Hospital there was on exhibit the ghastly and sickening sight of 
Dr. Arbutimot Lane removing the entire colon in cases of constipation. Dys- 
chezia, according to Hurst, is a form of constipation in which the point of delay 
is actually in the rectum itself: through habit of neglect of the call to stool it 
has lost its sensitivitj’’ and response, and feces simply accumulate there. Later 
it was shown that the so-called toxic symptoms of constipation — headache, etc. — 
could be initiated by stuffing the reetam with cotton. The treatment was log- 
ically to restore the sensitivity of the rectal mucosa by empying the rectum by 
enema. As time has gone on, I have found fewer cases of dyschezia, but still 
I think it exists and should be kept in mind. 

Another large group of cases shows the descending colon emptj' and the 
fecal mass stuffed at the splenic flexure. This has been called spastic constipa- 
tion, but it may well be atony of the muscles of the transverse colon. Stasis in 
the cecum also occurs. 
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Enteroptosis may be a cause of constipation. On the contrarj-, we often see 
cases of extreme enteroptosis with the colon entirely in the peh-is with no func- 
tional disturbanee whatever. X-ray pictures of enteroptosis are likely to be 
clinical booby traps. 

Mucous Colitis.— The usual x-ray picture of mucous colitis is that of spas- 
ticity of the colon. The barium may become embedded in strings of mucous, 
giving the so-called .string sign. 

0. The Gall Bladder and Ducts 

The x-ray diagnosis of gallstones and especially gall bladder disease was 
for practical purposes nonexistent until the genius of Evarts Graham, in 1924, 
raised it to a scientific statu-s. Graham discovered a dye which is concentrated 
by the mucosa of the gall bladder, allowing visualization of that structure. Dr. 
Graham (First 'Walter C. Alvarez I^ture, before the American Gastro-En- 
tcrological Association, Atlantic City, May G, 1930. published in the American 
Journal of Salary', Jfaj*, 1931, and in (he Joamnl of the ifis-souri State Medical 
Association, September, 1031) has recounted the steps which led him to make 
his inspirational discovery* and they are so iJIuramating that I take the liberty 
of quoting them: 

“It U dlificuU to recall how the idea of the possibility of visualizing the 
gallbladder by the use of phcnojphthalcin derivatives presented itself. On sev- 
eral occasions a former member, the late Walter Mills, and I had spoken of the 
desirability of visualizing the gallbladder in some manner comparable to the 
visualization of the stomach and other parts of the alimentary canal. Xo satis- 
factory method, however, suggested itself until suddenly one evening in the 
winter of 1922 the idea oecurred to me that, since Abel and Rowntree had 
demonstrated the fact that the chlorinated phcnolphtlialeins are e.sereted al- 
most entirely through the bile, it might he pos.sihle to obtain a shadow of the 
gallbladder by substituting for the chlorine atoms other atoms svhich would he 
opaque to the -x-ray, 

"Acting on this suggestion I began to ooiusult catalogues of various manu- 
facturing chemical firms to see if I could otitain some phcnolphthnlcins contain- 
ing bromides or iodine atoms which were already prepared. If I had been tin- 
able to obtain any from the manufacturers I intended to attempt the prepara- 
tion of some of them myself, or to have them made under my direction. IIow- 
evor. I was able to obtain some of the free acid of tetraiodoplienolphthalcm from 
the Eastman Kodak Company. This was advertised in a list of various in- 
dicators. After receiving the the material I turnetl it over to 'Warren Cole in 
Jiilj', 1923, and asked liim to inject it info some animals to sec if he could visu- 
alire their gallbladders with it. Dr. Cole had just completed scr\-ing his resi- 
dency in surgery at the Barne.s Uospilal, and had Ijceonie a mcmlicr of the 
(iepartment as an assistant in surgery’. Before injecting the tnalerinl into dogs 
we converted it into the sodium .salt bcrnuse the free acid was naturally less 
wluhle than the soilium salt. Six dogs were injerfed intravenously, and x-ray 
photographs were made of the gallbladder regions in all of them at frequent 
intervals after the injection. In five of the slogs no shadow was obtained, but, 
fortunatelv, a faint shadow was obtained in the sixth dog. At first we were at 
a loss to undorsfnniT why we had obtained a faint Almdou- in one dog, but none 
at all in the other five animals. The Idea then occurred to us that the reason for 
the failure was probablv due to the fact that the animals were not fasting and 
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that, therefore, the injected substance was not staying in the gallbladder for a 
long enough time to be concentrated and, therefore, to make a shadow. From 
the standpoint of the future development of cholecystography we often feel 
grateful to that one dog which cast a shadow, probably because he was acci- 
dentally given no food. If we had failed to get a shadow' in all of these animals 
we probably should have abandoned the whole idea as a fruitless one. It is 
curious on how fragile a thread the destiny of some events hangs. ^JVlien we 
came to investigate the matter wc found that, as a matter of fact, through some 
mishap the animal keeper during the lime of the experiment had for some reason 
neglected to feed the one dog on the morning of the injection, but he had fed 
all of the others. Greater efficiency on the part of the animal keeper would 
doubtless have resulted in a complete failure of our experiment and, therefore, 
we would have given up the whole idea. Sometimes efficiency can be a curse. 

“With the clue that the failure to cast a shadow was due to the presence of 
food in the stomach and duodenum it was then relatively simple to determine 
that we could obtain shadows in almost every instance in our experimental 
animals if we were careful to make the injections during a fasting period. Prob- 
lems of dosage then came up and it was necessary to make a large number of 
injections in order to determine what would constitute a safe dose for the human 
being. At about this time Glover H. Gopher, another member of the depart- 
ment of surgery, was added to tlie group conducting (he investigation. The 
problem was particularly complicated because of the fact that in several in- 
stances our experimental animals died after receiving injections which were con- 
siderably smaller than tliosc whieJj bad been given to otlier animals that sur- 
vived. There was also present before us the well-known fact that organic iodine 
compounds arc in general much more reactive than their bromine homologues. 
This fact made us turn hopefully to the bromine compound, although, of course, 
we could predict that the dose of it r^uired to give a shadow of comparable 
density would be larger than that required for the iodine compound because of 
the greater atomic \reiglit of the iodine. Accordingly we enlisted the services of 
the JIallinekrudt Chemical Works, of St. Louis, who, very generously, put at 
our disposal one of their chemists to make a large number of preparations for 
us. We were eager to trj’ various bromine and iodine substitution products, 
not only of phenolplithalein, but also of other substances which might have pos- 
sible advantages. We were also interested in knowing whether a more complete 
saturation, of the phenolplithalein molecule \vith iodino or bromine, such as, for 
example, an octaiodo compound instead of a tetraiodo compound might have 
greater advantages because of the much greater amount of iodine contained in 
the molecule. At all events the hlaJlinekrodt Chemical Works finally supplied 
us with an exceptionally pure product of the sodium salt of tetrabromophe- 
nolphthalein. We injected this material into animals and found that we got 
good sliadows of the gallbladder with much less toxic effects, inspite of the larger 
dose required, than we had previously obtained from the use of the tetraiodophe- 
nolphthalein which we had obtained. This fact made us feel that for the time 
being it would be safer to use the bromine eompoxmd for human beings than the 
iodine product. 

“Up to that time our only idea in visualizing the gallbladder had been to 
introduce something into it which would visualize any contained stones or de- 
formities of the organ. A colored woman in the Barnes Hospital who presented 
a very characteristic clinical picture of gallstones seemed to present satisfactory 
conditions for the first trial in the human. We carefully calculated what the 
proper dose of the substance would be if injected into her and we gave her the 
calculated amount of the sodium salt of tetrabromophenolphthalein. I may say 
that Stills was much interested iu the outcome of this first trial on the human 
of this material and we all had great hopes that we would be able to get a sharp 
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image of pillstones in the woman's gallbladder. An ordinary x-ray film before 
the injection of the dye liad failed to show any .stones. To our great disappoint- 
ment and eonstemation the patient showed no shadow at all of her gallbladder 
after injection, in s])itc of a scries of films which were made. Our disappoint- 
ment was made more intcn.se by the fact tliat I operated upon this patient and 
found a gallbladder which contained many stones of different sizes. It seemed 
to us, therefore, for the moment, as if our high hopes of improving the diagnosis 
of gallbladder disease had been dashed to the ground. Soon, however, the idea 
occurred to us that since we had been obtaining excellent shadows in our experi- 
mental animals, which presumably had normal gallbladders, the reason for our 
failure to produce a shadow in a markedly diseased gallbladder might be because 
the diseased gallbladder could not properly concentrate the material which was 
brought to it 'Wc also, of course, took into consideration tJjc possibility that 
in the diseased gallbladder there might have been an obstruction of the cystic 
duct which prevented the entrance of the material into the organ, but in the 
case in which wc had had a failure I had found an abundance of bile in the 
gallbladder at the time of operation and also no evidence suggestive of an ob- 
struction of the cystic duct. We were, therefore, forced to believe that a dis- 
eased wall in itself might be sufiieient (o result in nonvisualization because of the 
failure of concentration. This conclusion seemed to be an obvious one to draw 
from the work of Ilous and Jicifaster on the eoncentrating function of the nor- 
mal gallbladder. 

“This conclusion led us to the next step, which was to inject some patients 
who supposedly had normal gallbladders. "We were gratified to obtain well 
visualized galllilndders in two or three such individuals. This result, while 
grotifylntf, made it necossar}* to change our whole conception of the possible 
applicability of such a test to the patient. For, instead of having a method 
which would with certainty reveal gallstones in the x-ray picture wo found that 
wo were, on tlie contrary, dealing with a method which was more of a functional 
test of the gallbladder and one which would show the gallbladder most plainly 
under normal conditions, and not at all in those conditions in which the organ 
was voi^' iMidly diseased no matter whetlier stones were present or not. The 
recognition of the fact that this new mclhosl of visualization of the gallbladder 
was really a functional test was brought out in most of our early WTitings on the 
subject and wo were, therefore, ainazc<l to discover how many years were re- 
quire !«fore there was more or Jess t^neral recognition of this fact, The oral 
methcKl of administration of the dye is, since its introduction, the method of 
choice. It is usually given in repeated doses: this gives a cumulative effect: 
sometimes with a single dose the gallbladder would not be vlsuallzcil and yet 
Imj found normal at operation. 

“The underlying mechanism of visunliration of the gallbladder after ad- 
ministration of ihe dye depends on the function of the gallbladder of eoncentrat- 
ing tbc dye as it does the bile." 

The gall bladder goes through eontuioiisly n-eurring cycles, each cycle con- 
sisting of thn-c stages: a iicriod of slow filling, a period of slow emptying, and 
a collapsrtl or resting period. Protein or c.nrl)ohydrate food c.iu.sc no gall- 
bladder response. Fat in any form in the intestine.s empties the gall bladder in 
alwut one hour. The studies of Gopher (J, A. JL A. Si: loGTl, 192r>) indicate 
that the d,\ e enters the gall bladder bj* way of the cystic duct. 

Certain conditions arc assumed before interpretation of gall Madder 
shadows. Those exceptions arc s-omiting of the dye, diarrhea, fut in the bile, 
all of which interfere with absorption or retention of bile in the gall bladder. 
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Of course, there arc the precautions against eliminating fat from the diet and in- 
troducing of cathartics during the test. The dye is very likely to cause nausea 
and vomiting and catharsis. 

In general, it may be said that u-ith a normal gall-bladder mucosa and no 
obstniction of tiie cystic duct, the gall bladder will be visualized in all instances 
when the dye is absorbed in sutllciont concentration. This, indeed, is the simple 
principle of all cholecystography. The size, shape, position, contour, and mo- 
bility of the normal gall bladder vary within quite narrow limits. The contour 
is notably smooth. The emptying rate of the gall bladder is determined after 
visualization, by the administration of a fat meal. Half an hour later the gall 
bladder should be diminished in size about 50 per cent. 

All degrees of visualization will be encountered. Complete lack of visualiza- 
tion moans widespread disease of the gall-bladder mneosa wth or without stones, 
or cystic duct obstruction. But with moderate retention of function and with 
cholesterol and pigment stones, the gall bladder and the stones can he clearly 
visualized. 

Persistence of the shadow after a fat meal indicates a pathologic gall blad- 
der, although hloore (J. A. M. A. 95: 1957, 1930) thinks the diagnostic impor- 
tance of persistenee of the gall bladder shadow has diminished to the vanishing 
point. 

Gallstones arc either pure cholesterol, or 75 to 95 per cent cholesterol with 
calcium, or cholesterol and bile pigment (the commonest form), or bilirubin- 
calcium stones (which can usually be visualized on a flat plate or without the use 
of the dye) . 

'With proper technique and interpretation cholecystography is at least 93 
per cent accurate in tlic diagnosis of gall bladder disease. In fact the ehole- 
cystographic technique has become so refined that Kirklin has reported a series 
of benign tumors of the gall Madder diagnoseil os such and verified by surgerj*. 
It requires meticulous technique to show tlic lesions. They usually are seen as 
nonopaque areas along the border in the film made after emptying has been pro- 
moted by a fatty meal. Stones may move, but these small tumor masses are con- 
stant in their position in the ^isnalizcd gall bladder. (Kirklin: Am. J. Roent- 
genol. 25: 46, 1931, and ibid. 29: S, 1933.) 

Cbolangiography. — I'isuaf/ratwn of the gall dacts niaysho^r ca2cah3s in the 
common duct, generalized dilatation of the biliarj' tree, and other abnormalities. 
It is valuable as a postoperative procedure in the presence of persistent biliary 
fistula, the contrast substance being injected into the fistula. Tiie contrast sub- 
stances u-sed are lipiodol, umbrathor, hippuran or thorotrast. 

Visualization of the liver and spleen by thorotrast or by some other sub- 
stance not j'ct found holds possibilities of great moment, but the use of thoro 
trast is not without danger. It is deposited in the reticulo-endothelial cells and 
may remain so deposited for years, destroying their function. 

Pneumoperitoneum. — Air can be introduced into the peritoneum and is 
an excellent contrast medium to show np the liver, spleen, attachments and posi- 
tion of the abdominal organs, and various patJiologic conditions. There are fen- 
occasions, however, n hen it is useful, and the introduction of the peritoneoscope 
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has largely displaced its cmploj’mcnt. The presence of subphronic abscess and 
the differentiation of extraperitoncal from intraperitoneal masses arc the con- 
ditions for which most help is claimed through the use of pneumoperitoneum. 

V. X-EAY DIAGNOSIS OF DISEASES OF THE KIDNEYS, 
URETERS, AND BLADDER 

Calculi. — Stones may occur in any location in the urinary tract. Ninety- 
seven per cent of them are composed of inoi^^nic material and, therefore, throw 
a shaaow on the x-ray plate. They varj* in size from small particles, like sand, 
to enormous concretions as big as the hand or fist. Large stones in the kidney 
may penetrate the caliccs and produce a perfect cast of the pelvis. Eighty- 
three per cent of calculi found at operation was detected by the x-ray. 

Differential diagnosis of kidney or ureteral stones mostly is concerned with 
the interpretation of extraneous shadows in the region of the kidney, pelvis, or 
ureter. These may be: 

1. Gallstones — calcified gallstones may easily be mistaken for pelvic stones 
on the right side. 

2. Calcification of the portal cartilages. 

3. Calcified mesenteric lymph nodes, particularly troublesome in the case 
of suspected impacted ureteral stone. 

4. Feealiths— ditto. 

5. Phlcboliths— ditto. 

6. Warts and moles in the skin. 

7. Artifacts on the screen or plate. 

Retrograde pyelography has served to render many kidney, ureteral, and 
bladder diseases very easy of diagnosis. It has even created a good many 
pathologic pictures of doubtful authenticity. In this field the internist and 
the radiologist arc in the same position as regards the urologist as they often 
are with the dentistj they must restrain his enthusiasm for operative inteiference 
following the demonstration of mechanical or anatomic deviation from an ideal 
norm, especially as regards the ptotic kidney. 

Retrograde pyelography will never be replaced by intravenous injections. 
If the patient is carefully prepared by withholding fluids for at least eighteen 
hours, removing intestinal gas by enemas, or, if that is contraindicated, by 
pitressin, most acceptable evidence as to the functional and structural integrity 
of the kidneys and ureters can be obtained by the intravenous method. This 
examination requires meticulous attention and even so performed it is not in it- 
self sufficient to study a patient in whom a tuberculous kidney is suspected. The 
hypertensive patient is particularly well studied by intravenous pyelography, 
and it is a simple procedure to rule for or against a contracted kidney, obscure 
obstruction, etc. 

With the introduction of a contrast medium the ureters, kidney pelvis, and 
bladder can be clearly outlined. Normally the following structures are found : 

The kidney pelvis has three major calices, each of which drains dusters of 
two, three, or more minor calices. 
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The ureters varj- within a wide range of normality. They are located 
parallel with the lumbar spine at about the outer margin of the transverse 
processes of the vertebrae. There arc three points of natural constriction of the 
ureter : at the junction of the kidney pelvis and the ureter, as the ureter crosses 
the brim of the bony pelvis, and at the junction of the ureter and bladder. 



Fig. ISO. — Huge stone In right kidney peJvU with bydronephrosjs. 


The following pathologic conditions can be made out by contrast media: 

Dilatation of the Kidney Pelvis. — Any obstruction in tiie flow of urine ^vHl 
eventually obstruct the kidney pelvis. As the obstruction continues the lower 
level of the kidney pehns sinli lower and Io^vc^, causing stagnation of the urine 
which eventually inevitably leads to infection. Simple dilatation is known as 
hydronephrosis. Dilatation with infection is pyonephremis. 
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Ptosis of the kidney and kinking of the ureter with or witJiout BietJ’s 
colic. 

Distortion of the kidney pelvis and ealices occur in kidney tumors. The 
tumor by enlarging the cortex of the kidn^ may draw out the caliccs to slender 
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fingerlike projections. Cysts of the kidney, as well as neoplasms, may project 
into the pelvis, obliterating one or more calices. Pediuiculated tumors also may 
encroach on the pelvis. The x-ray changes produced by kidney tumors arc en- 
tirely nonspeeifie. The type of tumor present cannot he diagnosed by this 
means. 
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Polycystic kidney presents an enlai^ed kidney siiadoiv with an irregular 
nodular outline. The pelvis is large in extent, hut small in capacity. The pres- 
sure of numerous small cysts on the pelvis aud calices produces a very charac- 
teristic spiderlike narrowing of the major caliccs and flaring of the cusps of 
the minor calicos. The condition is bilateral in SO to 85 per cent of cases. 



122. — ^Hematuria- DouWe ureler*. Tumor el usper pole of right kidney. 


Cortical Necrosis. — A tumor of the kidney may become necrotic in the 
center and discharge its necrotic material into the kidney pelvis, leaving an ir- 
regular cavity extending from the pelvis into the cortex of the kidney. Oqaque 
media entering the pelvis will find its way into this cavity and readily be vis- 
ualized. Such “cortical necrosis” is present in tumors, abscess of the kidney, 
and tuberculosis of the kidney. 





Tig. 1 23.— Tut>emlai]9 ot Utbws^. mceratton in ali the callces. 

Anomalies of the kidneys and ureters are, of course, very readily indicated 
on the pyelogram. Horseshoe kidney, single kidney, double ureter, and many 
other minor variations can be seen. 

X-ray pictures of the bladder filled vrith contrast media show new growth 
filling defects, diverticula, and stone. 
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VI. X-RAY EXAMINATION OP THE CENTRAL NERVOUS SYSTEM 
Encephalography, Ventricnlography, Myelography 

In tho presence of possible intracranial tumor a plain x-ray picture may oc- 
casionally show some changes of diagnostic value. The commonest of these — 
bony erosion of the sella turcica by the growth of a pituitary tumor — has already 
been mentioned. (See p. 685.) Tumors of the middle posterior fossa may cause 
rarefaction of the petrous bone. Eighth neni'c tumors may expand the auditory 
canal and inner auditory meatus. Gliomas of the optic nerve will expand the 
optic canal. Prolonged pressure irithin the skull produces convolutional atrophy, 
excessively deep configuration of the convolutions of the bone. 

But such help as the x-ray gives by taking ordinary plates is rare and un- 
important. IVith the introduction of ventriculography and encephalology, the 
usefulness of the x-ray picture has been greatly increased. By lumbar puncture 
the fluid can be drained and air can then be introduced through the needle 
to outline the ventricles and spinal canal in a beautiful fashion. The most 
helpful pictures arc: 

1. Great enlargement of the venlrieles in hydrocephalus; it can be seen in 
lateral and anteroposterior views. The cerebral cortex is thinned out to a shell. 

2. Displacement of one op the other lateral ventricle by tumors growing on 
one side. 

8. Filling defects caused by tumors. 

4. Subarachnoid pathways can be seen as fine tortuous irregular channels 
at the peripherj' of tlie cranial carity. They are obliterated sometimes by 
hematoma and in epilepsy. 

5. Cortical necrosis can be seen by escape of air from the ventricles into 
the necrotic area. 

6. Spinal block may bo seen in the spinal canal caused by spinal cord tumor 
or by herniated nucleus pulposus or extending beyond the spinal canal, but ob- 
structing the entrance of air info the venlrieles by subtentorial tumors. 

The use of control media, such as iodized oil, injected into the cerebrospinal 
canal has always been criticized on the ground that it may harm the central 
nervous tissues. Definite proof of this is lacking, but the media stays in the 
canal for a hag time, sad the fact that its presence can be demonstrated years 
after the injection leads to litigation and damage suits. Air injections (intra- 
spinal) will show sizable herniation of the nucleus pulposis. 



Chapter 27 

THE ELECTROCARDIOGRAM 

Interpretation of Electrocardiogram 

Step I . — 

a. Errors ia tho tectmician's office. (Technicians sometimes make mistakes.) 

Is this the electrocardiogram of the patient you have under considemtiont 
Are all leads present — I, II, III, and IV (chest leads) f 

Is the potential going in the right direction or are the waves upside downt (This has 
happened several times to me; it gives a very bizarre picture.) 

b. Are any artifacts presentf 

c. Brief clinical history of the patient— age, chief complaint, doration since onset, 
chief physical flndjng«. 

Step II. — ^Determining the heart rale by the spacing of the E R interval (4 large spaces 
=s 4/5 of a second or a pulse rate of 72). Are all R R intervals equal f 

Step UI . — Determine P-R interval (normal O.KJ second). 

Step /r, — Determine R-T interval (normal DOS second). 

5tep V. — ^Determine Q T interval (normal 0.36 second). 

Step VI. — Duration of QRS (normal 0.08 second). 

Step rf/.— Direction of QBfS in Reads I nnd III. Is there right ventricular preponder- 
aucet Is there left ventricular preponderance! 

5(ep Till . — Study T wave. Upright or inverted in Lends I, II, III and IV. 

Step 7Z, — Duration of QR8 T segment. Take off of QRS T segment 

“The basic principle of the electrocardiogram is simple. 'W’lienever a cell 
is activated, be it one vvliich conveys a nerve impulse or a muscle cell -which con- 
tracts, a difference in electric potential is set up betiveen the activated portion 
of the cell and the resting part, which can be delected by placing electrodes on 
the cell and registering the change by a sufiieienily delicate galvanometer. Where 
a great number of such celk are involved, as in the heart a.s a whole, the record 
which is obtained is a summation of these electrical stresses registering in suc- 
cession the phases of the cardiac cycle. The magnitude of the changes is a 
measure of the degree of unbalance of the stresses and not a measure of the 
mechanical force of the heart beat." (Laurence B. Ellis: Electrocardiography 
in General Practice, New England J. lied. 222: No. 26, June 27, 1940.) 

Four tracings knowii as Leads I, II, III, IV are presented to the clinician. 
These represent tracings when the electrodes are on the right arm and the left 
arm — ^Lead I; right ann and left leg — ^Iicad II; left arm to left leg — Lead III; 
the chest lead Lead IV — with one electrode over tlie apex of the heart and the 
other eitlfer on the left leg (I v P) or right arm (I v R). 

Each lead consists of a number of waves representing some contraction or 
relaxation phase of the cardiac cycle. They have been lettered P, QRS, T, and 
U. P represents the auricular contraction, QRS represents the incitation of ven- 
tricular contraction, T is coincident -with the ventricular diastole, and though 
there has been considerable controversy as to its meaning, it is taken to measure 
the subsidence of ventricular activity. Study of the S-T segment is particu- 
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larly important as recording the myocardial state in vcjiti-ieular contraction. 
The U wave is not often well seen. ItTiile its meaning is obscure, Nahum and 
Hoff (Am. Heart J. 17 : 585, Sfay, 1939) intci'prct it as the end part of the 
ventricular complex in Nyhiclj the supernormal phase occurs. 

Each of the waves has an average duration, measured on tlie eleetroeardi- 
ographic record against horizontal markings, and an average amplitude, mea- 
sured against ^•ertieal markings. 

The P wave ha.s a duration of 0.10 sccoud or less, amplitude 1.0 to 3.0 mm. 
in Leads I, II, III, It is usually inverted and notched in Lead IV. 

STEP-2 


DETERMINE THE S^W:^G OF THE BR-IVTERVi^L 
LEADI ARE ALL RR-JVTfHWLS EQUALS? 



The P»R interval has a duration of 0.12 to 0.20 second on the average. Tliis 
represents the time required for transmission of cardiac impulse from sinus node 
to ventricles. 

The QRS is upward in Leads I, II, HI (down in infarcts), has a duration 
of O.OS second, and an amplitude of 5.0 to 16.0 mm. In Lead lY it may be 
diphasic with the first phase downward, amplitude 8 to 32 from bottom of first 
to top of second deflection. 

The S-T segment varies in duration with the heart rate, usually about 0.32 
to 0.4 second. 
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T wave is upward in Leads 1, II, and III; 0.01 to 0.20 second in duration, 
and 1.0 lo 5.0 mta. in amplitude. In Lead IV it is upright and 2 to 8.0 mm. 
in amplitude. 

Value of the Electrocardiogram 

The electrocardiograph has taught us nearly all wc know about the dis- 
turbances of function in the heart muscle that accompany such irregular heart 
action as that resulting in sinus arrhythmia, extrasj'stoles, auricular flutter, 
auricular fibrillation, heart block, and paroxj'smal tachycardia. So much, in- 
deed, has it taught us that the clinician who has taken the trouble to leam what 
the electrocardiograph has to teach, can usually make the diagnosis of the nature 
of irregular, rapid and slow pulses, \rithout the use of the instrument, on phys- 
ical examination alone. In certain conditions the electrocardiograph gires unique 
information. 

STEP-3 



me. 1*5. 


In interpreting the action of drugs (especially digitalis) to ascertain full 
dosage, avoid overdosage, etc., and in the interpretation of precordial pain to 
determine whether any myocardial infarction or other myocardial damage has 
occurred, the electrocardiogram often famishes information that is final, and 
which can be obtained in no other way. In the first condition mentioned, it in- 
dicates better than any other method the first indications of full digitalis dosage ; 
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in the second condition it lends great, if not final, weight to the decision of 
whether or not thrombosis and infarction have occurred. 

For confirmation then, or final deeidon, the electrocardiogram should be 
used in all cases of irregular, slow or very rapid pulse, in digitalis and quinidine 
therapy, and in the presence of substcmal pain or other symptoms suggestive 
of coronary accident. 

A clear understanding of the nature and conduction of the muscular con- 
traction and diastole of the heart is essential to electrocardiographic interpieta- 
tion. The heart muscle contracts rhythmically and all the muscular units of the 
heart are normally’ coordinated. The impulse begins at the sino-auricular node 
(node of Kieth and Flack) 'which lies behind in the sulcus of the junction of 
the superior vena cava in the auricle. Prom the S-A node the impulse moves 
over the auricle, wliother along definite muscular pathways or simply over any 
muscle according as it is (electrically) receptive, is not definitely settled. It 
ends at the aurieuloventricular node, or node of Tawara, in the lower portion of 
the aurieuloventricular septum. From this, the impulse follows along the bundle 
of His which divides into the right and left bundle branch, ending in the 
Purkinje system of fibers ivhich ramify as a network all througli the ventricu- 
lar musculature, sending out the impulse to contract to all fibers. 

This classic explanation was questioned when Glomset (Proc. Inst. Med. 
Chicago 3: No. 15, June IS, 1941) stated that after many dissections he was 
unable to find a definite bundle of muscle fibers corresponding to the bundle of 
His, nor branch bundles, by naked cy© dissection. He slated that Purkinje him- 
self fotmd his fibers in slieep, cattle, and horses, but not in man or dog. Glomset 
also found “a distinct Purkinje sj’stcm, which is entirely ventricular; and that 
it consists of a node of Tawara, a trunk xvith its two main branches” in un- 
gulates,^ but concludes that a special conduction sysiem does not exist in the heart 
of either dog or man. The contraction impulse in the human heart, if these con- 
clusions are accepted, must pass over the muscle fibers generally rather than a 
special system. 

There is no question that His found, or thought he found, a definite aurieu- 
loventricular bundle in the human heart, as witn^ his original description (Arb. 
a. d. med.-klin. zu Leipzig 14-49, 1893) : 

“After prolonged investigation I have succeeded in finding a muscular 
bundle that connects the auricular and the ventricular septums. This has hither- 
to escaped observation because, on account of its snmll dimensions, it is visible 
in'its entire extent only if this area is cut lengthwise. Up to the present time, I 
have been able to trace the course of the bundle in such sections and also in 
se''ial sections in a grown mouse, a newborn dog, two newborn infants and one 
adult (thirty years) hiunan being. The bundle arises from the posterior wall 
of the right auricle near the auricular septum in the atrioventricular groove, con- 
tinues along the upper margin of the ventricular septum with frequent inter- 
lacing of the museJe fibers of the two structures, and then runs forward until, 
near the aorta, it forks, dividing into a ri^t and left branch.” 

It is difficult for the clinician to give up the conception of a definite path- 
way for the conduction of the muscular impulse of the heart : the elcetrocardi- 
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ographie evidence for it is overwhelming. For practical purposes he will prob- 
ably continue to interpret electrocardiograms on that basis 

Tile abnormalities which the electrocardiogram is capable of revealing are : 

Ventricular Preponderance. — Hypertrophy of the left ventricle or left 
ventricular preponderance is shown by an upright QRS compleK in Lead I and 
a predominantly down\\ar(i deflection in Lead III. The T wave in Lead I is 
often inverted. Hypertrophy of the right \cntrielc or right ventricular pre- 
ponderance is shown by a predominantly downward deflection of the QRS com- 
plex in Lead I and upright QRS in Lead Iff. 

Strictly speaking, left ventriciiJar preponderance is interpreted when JJj is 
upright and S, is downward. (Instead of saying .the QRS in Lead I is upright, 
etc.) Left axis deviation is shown when S* is of greater amplitude than R,. 
This is said by many observers to be very rare and to mean left ventricular pre- 
ponderance, but Faulkner and Duncan (Am. J. M. Sc. 20S: Xo. 2, Aug., 1944) 
state that the finding in an otherwise normal electrocardiogram is to be regarded 
as a normal variation, which though encountered with increasing frequency with 
advancing age, cannot be correlated with ventricular enlargement, coronary 
or mj-ocardial disease. 

Dkturbance op Rhythm 

Sinus Arrhythmia. — Re.spiratory arrhythmia, or vagal arrhythmia, is a com- 
mon, almost normal, arrhythmia iu childhood and youth. The pulse is faster 
during inspiration than in c-tpirafion. The individual wares do not deviate from 
the normal, nor is the origin of the impulse or the conduction meohanism es- 
sentially different from normal. The irregularity when phasic has no clinical 
or pathologic slgDiffcance. 

E.XTRASrSTOLES — PBest.VTURE SVSTOLES — pREJrATC’BE ECTOPIC BbAT&— 
Ectopic Beats — Pbematcke Coxtractioxs 

Extrasystoles arc contraction waves which originate at some point in the 
heart muscle other than the normal sino-auricular node. They may be auricu- 
lar, in which case the impulse begins in some part of the auricle outside the zone 
of the sino-auricular node, or they may lie nodal, or commonest of all, they may 
originate at some focus in thcvciilricle. 

Auiicnlar Extrasystole. — Here the impulse originates in auricular muscle 
outside the sino-auricular node. This results in a premature, or occasional 
extra beat. Jlost of the cardiac impulses originate at the usual site and the re- 
sulting complexes arc perfectly normal. The abnormal beat results in a diphasic 
or inverted P wave : after this contraction reaches the auriculoventricular node, 
the impulse follows its normal course. The electrocardiogram then shows most 
complexes normal, with an occasional extra beat which has a P wave and a 
normal QRS and T. ^Vhen the extra auricular impulse occurs at a time when 
the sino-auricular node is refraetorj', there of course, no diphasic P. An 
extra P wave may be concealed in the T, splintering elevation, depression, any 
sudden change in form. AYben the impulse occurs at a time that the A-V node 
is refractoiy, no QRS comple.x foUows the auricular (P) complex. Auricular 
extrasystoles may be single, multiple, grouped in bigeminal or trigeminal series. 
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Nodal Extrasystoles. — The impulse arises at tiie j\-V node and travels in 
both directions — over tJjc auricular musculature in retrograde direction and oi’er 
the main bundle and branches of the ventricle in regular fashion. Such nodal 
beats arc Hkcly to occur only every four or five regular beats. The electro- 
cardiogram shows the abnormal beat, with the ventricular complex and auricu- 
lar eomplc.x occurring at the same time or near the same time. There is a beat 
with no P wave preceding the QPS, a normai QRS, with perhaps a P wave in- 
serted between the S and T. The prognosis is not serious though it maj’ lead to 
paroxysmal nodal tachycardia. escape is somewhat similar: in the midst 

of normal rhythm, the S-A node nt a certain moment is slow in sending forth 
the impulse and the A-V node escapes by cansing a ventricular contraction. 
It has no serious prognostic significance. ' 

Ventricular Extrasystoles. — TJiose arc the commonest of the extrasystoles. 
Tlie impulse arises apart from the sinus node somewhere in the ventricular 
muscle, passes in reti-ograde fashion over the Purkinje muscles to the biuidle of 
His and the A-V node. Such boats may ooeur singly (once a minute) , multiple 
in runs, or at near regular intenals every .second, third, or fourth beats. The 
electrocardiogram shows tho normal beats with a domitiant rhythm and when the 
extra beat is throum in, a bizarre complex: there appears to be no P wave, to 
the cxtrnaystole, but there are P waves which may or may not be seen buried 
in the QRS complex. The QRS takes off soon after the preceding T; it is wide 
and of large amplitude, often notched u-ilh an inverted T following. The suc- 
ceeding beat follows a full compensatorj- pause and is usually two full lengths 
away from the preceding normal beat. The further away the focus of impulse 
is from the A-V node, the more bizarre the complex. Tlie site of impulse forma- 
tion may be in the right or left ^-entrieJe, and produce characteristic electrocardi- 
ographic patterns; left ventricle sites show do^vnwa^d QRS in Lead I, while 
right ventricle sites show upward QRS deflections in Lead I. (See Castex, 
Battro, and Gonzalez : The Diagnosis of the Site of Origin of Ventricular Extra- 
systoles in Human Beings, Arch. Int. 3fed. C7: 76-90, Jan., 1911.) The signifi- 
cance of ventricular e.xtrasystolcs is somewhat debatable. TJiey are the common 
irregularity of middle age and after and are so common that it is hardly possible 
to ascribe serious prognostic ^alue to all of' them. Undoubtedly they represent 
an irritable myocardium, and such irritants as tobacco, digitalis, and alcohol 
produce them. In this tj-pe, %vithdrawal of the irritant will cause their cessa- 
tion, Exercise sufficient to tire the myocardium or wear doun irritability ivill 
also banish them. The older view was that they were all quite innocent, but 
of late years in certain cases more significance has been attached to them. They 
are regarded in some places as indication of destruction of the smaller branches 
of tho coronary arteries, “bnt do not necessarily mark the patient fora cardiac 
death.” Following acute coronarj' thrombosis, extrasj'stoles may make their 
appearance. On the whole, it is probably safe to say that the significance of 
an extrasj'stole depends upon the clinical condition as determined by the his- 
tory and physical examination. 

Auricular Fibrillation. — In auricular fibrillation the dominant rhythm of 
the auricle Ls lost entirely. The sino-auricular node entirely relinquishes its 
function as the pacemaker and impulses begin at other points in the auricular 
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musculature. The older view was that impulses began in any fiber or in many 
fibers of the auricular muscle at the same time; the auricle is in a constant state 
of trembling or fibrillation: impulses that are strong enough to initiate ven- 
tricular contraction reach the A-V node at irregular times and at times when 
the node may or may not be refractory. Another explanation of the functional 

AURICULAR FIBRILLATION 



1- ABSEKCE OF P-WES. 

2- IRREGULAR QRS IS TlbTE AND AMPLITUDE OF DEFLECTION. 

(except fNA.VTNODE) 

3- NUMEROUS ^ALL f. mVES CAN NOT ALWAYS BE IDENTIFIED. 

Fie. is«. 

disturbance in auricular fibrillation is the circus movement theorj’ popularized 
by Lewis: this assumes that the irregular contraction wave in the auricle travels 
in a circular pathway around or ontside the sinoauricular node at a ver}"" rapid 
rate, 400 waves or more a minute, and that only when the A-Y node is not in a 
refractory period docs it take up the impulse. 

The decision as to which of these explanations the clinician should accept is 
not important from a practical standpoint. Personally I have always felt the 
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circus movement tiioory very strained. Probably both tjTpes occur. When there 
are discernible regular F craves, there is probably a circus movement. When no 
waves in the T-Q segment occur at all, the multiple foci of fibiillation mechanism 
is probably at work. 

Clinically, auricular fibrillation is a common and serious form of irregu- 
larity invariably leading to some degree of congestive cardiac failure. It occurs 
most Commonly in mitral stenosis, hypertensive or arteriosclerotic hearts, and 
thyrotoxicosis. It can be distinguished by loss of dominant cardiac rhythm 
(complete irregularity) and pulse deficit. The therapeutic indication is for 
digitalis or quinidine. 

Electrocardiograms of auricular fibrillation show complete irregularity in 
occurrence of the QRS complex and absence of the P wave. In place of the 
P wave or, rather, throughout the S-Q inten'al, there can often be demonstrated 
fine waves, called "f” waves. When of some amplitude and fairly regular in 
occurrence, these may represent the circus movement of the auricle. They are 
best seen in some precordial leads. The QRS complexes may be of different 
amplitudes. 

The condition may be transient or persistent. It sometimes ends spon- 
taneously, in which case there can be seen on successive electrocardiograms first, 
auricular flutter and then occasional auricular complexes. 

In auricular flutter the contraction impulse originates in the auricle out- 
side the sino-auricular node. The theories of multiple ectopic foci and of circus 
movement have been evoked for it as for fibrillation. 

Clinically, flutter may be suspected when the pulse suddenly jumps in 
multiples — from 72 to 144, or 216, or 288. 

Electrocardiograms show usually a regular rapid occurrence of the QRS 
complex \nth several large waves in the S-Q segment! Tlie ventricle can re- 
spond only to every second, third, or fourth auricular contraction, so there are 
2 :1, 3 :1, and 4 si ratios. TIio T waves arc often inverted and diphasic, giving 
a very peculiar appearance to the electrocardiogram. Axis deviation is conunon 
as a consideration of the etiology would suggest. 

TACinrcAKOiAS 

Four main forms can be distinguished; 

Sinus tachycardia is a rapid regular pulse with the cardiac mechanism 
intact ; the impulse originates at the sino-auricular node, the conduction pathway 
is intact, and contractility is good, so the P, QRS, and T complexes are all pres- 
ent, the intervals all being shortened. Arbitrarily the definition of sinus tachy- 
cardia declares that the rate shall he over 100 per minute. The cause is ex- 
trinsic — shock, fever, etc. 

Paroxysmal Tachycardia. — The common form of paroxysmal tachycardia 
consists in an abrupt onset of very rapid regular heart action. This is auricular 
paroxysmal tachycardia; the mechanism seems to be a sudden shift of the 
auricular pacemaker from the sino-auricnlarnodc. The electrocardiogram, if the 
attack is caught at its inception, shows normal complexes with a heart rate of 
72, and suddenly a shift to a rate of 160 or 200 a minute. With the onset of this 



792 


METHODS OE DIVGNO«-IS 


l^pid rate tlic P waves become clipliasic or lost, in which case tJie P-R interval 
cannot be measured exactly, the QRS svaves are usually not abnoi-mal, the T 
wave loses voltage, frequently becomes inverted (if not at the onset of the 
paroxysm, at least soon after). 

The inverted T and low take-off of the T fiorn S makes a peculiar looking 
complex, but careful analysis shows that the QRS is not abnormal — at least in 
the beginning of an attack. If the attack is prolonged, the QRS may be de- 
formed looking like the complexes of a ventricular tachycardia. 


ARRYTHMIAS 

AURICULAR EXTRASySTDLES 



NOTE IRREGULARITY OF PULSE 
' QRS NORMAL BUT IRREGULARLY SIACED AND OF 
UNEQUAL AMPLITUDE 

AURICULAR EXTRASYSTOLES ARE INVERTED Pa 

ng. 127 . 

The causes of paroxysmal tachixardia arc emotional imbalance, thyro- 
toxicosis ( 1 ) , gastrointestinal disfurl>anee, such as cliolecystitis, or unknown. At- 
tacks may occur at frequent intervals for sears and then cease abruptly. The 
jirognosls is benign. 

Nodal paroxysmal tachycardia is much the ‘wime. except that the pacemaker 
is shifted to the' A-V node. The electrocardiogram is much the .same as in 
auricular paroxysmal tachycardia except that the P wave may be lost by fusion 
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with the QRS hut appcnw as iij_ premature nodal contractions (not entirel}' 
lost). The T wave, unlike in auricular tachycardia, is lisually not inverted. The 
causes and prognosis of this foi*m are no different fi-om those of tlie auricular 
form. 


IRREGULAR PULSE STEP-6 

TYPES OF VENTRICULAR PREMATURE SYSTOLES OR EXTRASYSTOLES 



UPWARD DEFLECTION 

WIDE QIlS-0.12 SECOND — NO PRECEDING P-WAVE 



P-WAVES COME AT EQUAL INTERVALS 

Fig. 12S. 


Ventricular paroxysmal tachycardia is a succession of rapid, ventricular 
contractions. The pacemaker has shifted to an irritable focus in the ventricular 
muscle below the A-V node. The electrocardiogram shows rapid wide QRS com- 
ple-ves of variable form. An alternate upward and downward deflection of QRS 
is characteristic. The auricular complexes and the T waves usually are lost in 
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the ventricular complexes. The auricles are heating at a slower regular inde- 
pendent rhythm, and P waves may be made out; it is important to attempt to 
identify them becaxxse this is the only way the condition may with certainty be 
recognized. It occurs more commonly than is supposed; the myocardium is 
seriously impaired, cither by arterial change, infection, or from toxic agents, 
commonly drugs. The prognosis is serious. Attempts should be made to quiet 
the heart with quinidine. Digitalis is contraindicated. 


STEP-8 

LEFT VENTRICULAR PREPO!<Cm.VCE 
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Fir. 130. 


Ventricular flutter and ventricular fibrillation are more assumptions than 
proved clinical entities. They might theoretically follow on ventricular tachy- 
cardia. 

Braotcardza 

Sinus Bradycardia. — The rale is less than 60 per minute, and the cardiac 
mechanism is intact. The P, QRS, and T waves are all present, with the R-R 
interval lengthened. The causes are intracranial pressure, sunstroke, hypo- 
thyroidism, or jaundice. 



lyo SIETHODS op DIAO^O?^S 

Heart Block. — Bradycardia occars in cases of heart block (A-V block) 
wliere the block is at the A-V node or in the bundle of His, and there is a 2.1 
or 3:1 ratio, every second or third auricular impulse getting through regularly 
to the ventricle. The condition may be associated with Stokes-Adanis syn- 
drome — sjTicope or convulsions at moments of cerebral anemia. The cause is 

TACHYCARDIA 

AURICULAR FLUTTER STEP- 9 

FLUTTTRWrranTOI 
AUROLO- 
^TSTRlCUlAB BtOCK. 




AUROLAE VkAVES 
PRODUCE 

ACCEPSCUlOPiSG 

NtfADSIAVDlE. 


HiliilliiosilPi: 




QRS.V.A\TS ARE 
NORMAL 
IS ALL LEADS 


an organic defect of the A-V node or bundle of His due to infection (rheu- 
matism, influenza, syphilis, being the most frccjuent but, in fact, anything being 
possible) or arteriosclerotic degeneration, or rarely, a congenital defect. The 
prognosis is guarded, usually grave (unless caused by administration of digi- 
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The electrocardiogram shows occasional or regular dropped beats. If regu- 
lar, the QRS complexes are wide apart (6/5 of a second) and two or more P 
waves appear before the QRS complex. The P-R interval is usually prolonged. 
When the dropped beats are occasional, such a 2 ;1 complex appears in the midst 
of a scries of normal complexes. 

TACHYCARDIA STEP-IO 


AURCULAR. PAROXYSMAL TACHYCARDIA- Cthe usoai type) 



VENTRICULAR PAROXYSMAL TACHYCARDIA- Cmoke serious) 



NO^AL EXTRi^YSUXES WTOE VENTRICui^iR COMPLEXES 

COMPLEX INITIATISG P-\NKVES REGULAR BUT NO RELATTON 


VENTTIICULAR TACHVGWKA TO VENTRICULAR CONTRACTION 

Fie. 1*2 
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Other forms oi heart tloch do not necessarily produce bradycardia. Block 
may occur as: 

Sinus Akrest. — The sino-auricular pacemaker fails to emit an impulse at 
the usual time. The electrocardiogram shows a verj’ prolonged complex in the 
midst of normal complexes. It is a mgn of vagus stimulation. It may indicate 
digitalis action. 

Intba-auriculab Block. — 'Large, broad, or notched P waves indicate intra- 
auricular block which is a delay of the conduction pathways through the auricu- 
lar muscle. 

Prownged A-V CoNDucnoN Time. — This is the beginning, or a mild form, 
of A-V block. 

Intra\’entbicular Bi/>ck. — ^Various forms of block occur in the ventricle 
below the bundle of His. 


liAD 

g 


Fie . 133. 

Prolonged QRS is considered as between 0.09 (adults) and 0.12 second. The 
term embraces some electrocardiogram^ formerly classified as arborization block, 
now best described as defective intraventricular conduction, or, if sufficiently 
bizarre, as incomplete bundle branch block. 

Bundle hranch block is block of cither the right or left bundles (going 
cither to the right or left ventricles) after they have left the bundle of His. 
These are usually due to thrombosis or obliteration of the branch of the coronary 
artery supplying the branch bundle involved. Hypertension, or arteriosclero- 
sis is practically always present. The condition is, therefore, always serious. 
The final proof of the condition alwaj's rests with the electrocardiogram, but it 
may be suspected from clinical evidence. There may or may not be a definite 
historj' of a cardiac accident, but there is nearly always the history in a person 
over fifty of a rather sudden onset of bodily fatigue, and shortness of breath. 


BRADYCARDIA 



AURICULAR RATE-98 — VEimttCUUR RATt-36 STEP-11 

QR.S WAVES ARE NORMAL \ 

T-WAVES ARE TALL AND BROAD 

P-WAVES FALL IN Aa SORTS OF STRANGE PLACES 

P-YAVES ARE FOLLOWED DY A DEPRESSION IN THE BASE LINE. 

Ta WAVES OR AURiaiLAR T-WAVES 
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A characteristic pallor of the face superimposes itself on the previously healthy 
complexion over a period of weeks. They arc the eases we used to call myo- 
carditis. Congestive failure with cdona docs not necessarily supervene (118 
out of 395 cases). (Graybiel and Sprague: Am. J. Sf. Sc. 185: No. 3, March, 
1933.) On physical examination gallop rhythm can be detected in 38 per cent of 
casea (White's figures). Since the two Tentriclcs do not beat simultaneously, 
there is a difference in the first sounds at the apex and end of the sternum, and 
ICing (Am. Heart J. 3:505, 1928) has called attention to the “visible apical re- 
duplication," found in 84 per cent of his cases. This “bifid” thrust can be 
brought out by fastening a straw on the chest over the point of maximum im- 
pulse. 


BRADYCARDIA 

HEART BLOCK STEP-12 



PARTIAL AURICULOVENTRICULAR DISSOCIATION BLOCK. 
2 TO 1 AURICULOVENTRICULAR BLOCK 


FiB. 13<, 

In the electrocardiogram we should expect a wide QRS complex because it 
takes the impulse longer to get over the blocked pathway. Also a notched QRS 
complex. And -we should expect one ventricle to be preponderant over the 
other, which is wiiat we do find. 

■\Viich bundle — right or left — is blocked as determined by tJie electrocardio- 
gram, is the subject of a verj' puzzlii^ historical controversy. In the early days 
of the electrocardiograph it ^vas supposed on a priori ground, quite naturally, 
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that the uiihloekecl veutriele would show the pn*pon(lcraiice Under this con- 
ception, right bundle block was far commoner than left. But in 1920, F N. . 
Wilson and G. II. Hermann and their associates, brought fonvard experimental^ 
evidence which changed this entire conception (see Arch. Int. 3[ed. 26- 153, 

BRADYCARDIA 

AURICULO -VENTRICULAR NODAL RHYTHM STEP-15 



1920; Heart 8: 229, 1921; Am. Heart J. 6: 637, 1931) and the new nomen- 
clature rules that with left a.xis deviation the block is in the right branch. This 
changes the incidence of damage relatively in the two ventricles, although Wilson 
and his co-workers subsequently published tracings of two “unusual” types of 
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right bundle-branch block ^vbich, according to Scherf and Boj’d, are actually 
not rare and therefore pemiit the diagnosis of right l)undle branch block Avith 
more frequency. 

It does not Seem logical to suppose that tlie ventricle ndth the injiirj' should 
be preponderant, and all u'orkers are not satisfied in their minds UTtli the new 
nomenclature. The subject needs more work and more classification. But for 
the clinician the controversj* is not of great consequence. 

The signs of left bundle branch block then, as given in approved texts arc: 

1. Slurring and notching of the QRS UTives. 

2. Duration of QRS complex of more than 0.12 second, 

3, Ventricular complex in licad I is an upright R spike. 

4, The T AA’aves are usually opposite in the main deflection AvilJi dis- 
placement of the S-T or R-T segment. 

Right bundle branch block: 

1. QRS AvaA’es are notched or slurred. 

2. Prolongation of QRS wave beyond 0.12 second. 

3. The initial A-entricular deflection in Lead I is downward (an S 
uaA’O) and in Lead HI upward (on B Avave). 

4. T waves usually opposite to the main QRS deflections. 

Nodal' Rhythm . — James Mackenzie for a long time l)clieved that auricular 
fibrillation svas nodal rhythm — the theory explained the absence of the auricular 
waves in polygraph and electrocardiograph. The idea uas abandoned svhen 
Lewis and Cushing independently showed him tmcuigs from dogs in which 
aurieular fibrillation had been experimentally induced and which were identical 
Avith clinical tracings in patients. The conception of nodal rhythm suffered 
something of an eclipse, but it docs occur and it has been replaced in the 
catalogue of electrocardiograph patterns. 

In nodal rhj-thm the A-V node asuinjes the role of pacemaker. TJie impulse 
spread.s in Ijoth directions OA-er the auricles and A'entrieles. Temporary beats 
of this kind may occur or rarely it may become permanent. The peculiarity of 
the electrocardiogram AA’hen premature nodal beats. occui’, is that the auricular 
and A'entricular contractions occur simultaneously; no P AA'ave is formed in front 
of the QRS, but is located between the S and T AvaA’es and is inverted. The 
QRS is iisuall}’ normal in contour. The significance of these premature nodal 
beats is the same as premature beats elscAvhere. They may presage the onset 
of a paro-vysmal tach.A’cardia. 

Permanent, or rather, continuous, nodal rhj’thm may be either paroxv'smal 
nodal tachycardia or true nodal rhythm. In paroxysmal nodal tach 3 ’eardia, 
the rate is rapid and regular, with the P wsa-cs small or confluent witii QRS 
waves and large T waves. It is of benign prognosis. Nodal rhj-thin is a more 
permanent phenomenon Avith a .slower rate — 50 or 60 — with the P waves de- 
formed and may be anjurhere before, in the midst of, or behind the QRS; thej' 
are often inA’erted. 
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Nodal escape is a rare pheDomenon in which the sinus node is so slow in 
initiating stimuli that the A-V node takes over the function. The cause is usu- 
ally extrinsic (neurogenic) and the prognosis that of the fundamental condition. 
When the impulse arises lower down the bundle than the A-V node, it is knoi\'n 
as ventricular escape. 

Parasystole is the condition described when two points contend for the 
role of pacemaker, such as the sinus node and A-V node, at the same time. The 
electrocardiograms often look like heart block records. Toxic agents, most com- 
monly digitalis, are the usual cause. 

Effect of Drugs on the Electrocardiogram 

The electrocardiogram often is the best guide we have to the effect which 
drugs are producing. When digitalis has produced its full effect and is begin- 
ning to be toxic, it may or may not show a slow pulse with extrasystoles, but 
the electrocardiogram should show effects before this. Quinidine also produces 
characteristic graphs. 

Digitalis. — ^Digitalis produces a series of changes in electrocardiograms 
indicating increasing cumulative action. The primary effects of digitalis are to 
depress conduction and inercase irritability of the myocardium, Therefore, 
the first change is a prolongation of the P-B iotenml, if a P wave existed before 
the drug was exhibited. ,The B-T or S-T segment shows changes next in order. 
Normally the B-T or S-T segment Is an isoelectric lino. When digitalis action 
begins, the B-T segment drops below the base line and assumes a concave appear- 
ance about the fourth day, depending on rate of administration. This effect 
continues until there is a diphasic, or inverted, T wave. 

Quinidine is a heart muscle depressant and exercises most of its effects by 
that action. When given in full doses, it slows the conduction time. The T nave 
in all leads early becomes iso-electric or inverted and may stay that way for 
several days after the drug has been discontinued. In fuller doses the P-B inter- 
val may be prolonged, and there is slurring, notching, or winding of the QRS 
complexes. In full toxic dose cardiac standstill and ventricular flutter or fibrilla- 
tion have been reported. It is a drug whose action should always be watched. 

Epinephrine causes sometimes an inversion of the T wave due to le&sening 
of the coronary circulation." 

CJoronary Artery Disease . — In 1919 Dr. J. B. X/ern'cfc, who first called 
attention to the existence of coronary tlirombosis, wrote: 

“The thought has been that if it can be proved with a certain artery ob- 
structed there is a definite lesion in the heart muscle or in the conducting sys- 
tem and if mth this lesion there is a definite electrocardiogram, may we not, 
when we encounter that abnormal eloctroeardiograra in a human being particu- 
larly if he has had the s>Tnptoins of coronary thrombosis, be able to stale with 
a reasonable degree of certainty that the patient has had obstruction in a par- 
ticular portion of tiie coronary ?j-stemf May it perhaps be possible to localize 
a lesion in tlie coronary system with an accuracy comparable to that with which 
we locate obstructive lesions in the cerebral arteries?” 

This prediction has been completdy fulfilled. Indeed, it may be said that 
in coronary thrombosis the electrocardiogram furnishes us with evidence which 






S04 


MEniOI« OP WAONOSIS 


In order to understand the subject fullj', knowledge of the anatomy and 
pathologj' of the coronary arteries is necessarj'. 

Tliere are two coronary arteries which supply blood to the lieart—right and 
left. The right coronary arterj' springs from the aorta just inside the anterior 
cusp of the aortic valve — the anterior sinus of Valsalva The left coronaiy 
artery springs from the aorta just inside the left posterior cusp of the aortic 
valve — the left posterior sinus of Valsalva. 
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Flf. 137. 

The right covonarj' arterj- runs forward between the root of the pulmonarj' 
arter>' and the right auricle to the aurieuloventricular sulcus in which it passes to 
the right, and then turning around the margin of the heart it continues as far as 
the posterior end of the inferior inten’entricular sulens where it ends by dividing 
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into two terminal branches. In the first part of its coxirse it gives off aortic 
and pulmonarj’- twigs which supply the roots of the aorta and pulmonarj’ artery 
respectively, and a right auricular branch which supplies the right auricle. 

•rhe left coronary arterj’ takes mudh the same course, in the opposite direc- 
tion to the riglit coronary arteiy, divides much liighcr into it.s two terminal 
branches. It gives off aortic and pnlmonary twigs, .suppling the avails of the 
aortic and pulmonarj- arteries and left auricular branches which supply the left 
auricle. 

The terminal or ventricular branches of the right coi-onarj’ artery supply 
the basal three-fifths of the posterior interventricular septum, two-thirds of the 
right ventricle and of the adjacent basal, three-fifths of the posterior part of the 
left ventricle. Branches seldom rcadi the apex. 

The left coronary artei^’ has two main branches. The anterior descending 
branch supplies a third of the anterior part of the right ventricle, the anterior 
part of the left ventricle, the anterior two-thirds of the basal portion of the inter- 
ventricular septum, all of the apical portion of the septum, all of the apes of both 
;Ventrieles and part of the posterior portion of the left ventricle adjacent to the 
apex. The circitmjTcx branch supplies tlie left tliird or more (sometimes as 
much ns half) of the posterior part of the left ventricle and about three-fifths 
of the base of the left ventricle. 

Variations in the coronary arteries are, however, verj* common, not only in 
different person.s but at different age periods. TJie individual variations are out- 
lined by Gross (The Biood Stipphj of the IJcart, Now York, 1921, Paul B. 
Hoeber), Barnes (Electrocardiographic Patterns, Springfield, 111., 1910, Charles 
C Thomas, Chapter II), and Vniitten (Arch. Int. 3fed. 45: No. 1, Jan., 1930). 
But a careful study of these hardly convinces one that they are of any consider- 
able clinical significance. To quote Barnes; 

“So far as the problem of myocardial infarction goe.s, the most important of 
these (variations) concerns the blood supply of the posterior aspect of the left 
ventricle. The most important of the variations has to do with the destruction 
of the circumflex liranch of the left coronary arterj' on the one hand and of the 
right coronarj’ on the other: the circumflex hrancii of the left coronary may 
extend to supplj' all of the posterior and basal portion of the left ventricle* 
including the left inter%’entrieular septum. In certain instancesf it may extend 
beyond the posterior interventricular septum to supply a considerable portion of 
the adjacent right ventricle. The right coronary artery may exceed its usual 
distribution and reach or go beyond the obtuse margin of the left ventricle as 
well as suppljnng the apex of the venlricles.t 

“These anomalies may play a tragic role in tire outcome of acute coronary 
occlusion. Occlusion of one of these vessels supplying an abnormalij* large por- 
tion of the left ventricle results in a large infarct from wlireh the patient sel- 
dom recovers. Such a patient is the victim of a caprice of nature by which she 
endowed him with an abnormal blood supply.’' (Electrocardiographic Patterns. 
V- 9.) 

•Four per cent of cases, accorCiog to Campbell (Qunin’g Anatotny, t/ongmans. Green & 

Co.). 

tEiglit per cent of cases, accotding to Campbell (Quain’a Anatomy, Longmans. Green 
an3 Co.). 

tT^enty per cent of all c.ases, according to Campbell {Qualn's Anatomy. Longmans. Green 
and Co.). 
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The age variations consist first in a gradual diminution of the entire blood 
supply of the heart, beginning really at the age of thirty. Thei-e is a decided 
tendency for the blood supply of the right ventricle to be more rapidly dimin- 
ished than the left. The integrity of the blood supply to the right ventricle is 
to a considerable extent the determining factor in longevity. As Gross says, 
“A man Ls as old as his right coronary artery.” 

Sudden obstruction of a coronary artery branch of any size results in an 
anemic infarct and myomalacia of the heart muscle. The changes in the electro- 
cardiogram following sudden obstruction do not depend upon what artery is 
involved but on what part of the heart mxisclc is destroyed. 

Arc the coronarj* arteries end arlericst Cohnheim long ago declared they 
were, and this stood as a dogma from his day until about 1907 when Spalteholz, 
as a result of injection experiments, announced that (1) no end arteries exist 
in the heart, (2) rich anastomoses occur in all layers of the heart and through 
the vasa vasorum in the great vessels. 

This view was supported by the work of Gross, Campbell, Smith and others 
and by Herrick’s clinical observations (J. A. JI. A. 69: 1912) that there was a 
group of patients with coronary thrombosis who survived the obliteration of a 
major vessel for some time. There is a considerable body of data, however, that 
cannot bo explained in quite so cavalier a fashion. Sudden obstruction of a 
good-sized branch of coronary arlerj' results in an anemic infarct with almost 
complete destruction of tissue. True, in many of these coses, healing occurs, 
■which wuld indicate that tlm capillary circulation at least is anastomotic. 

To quote "Wiggers (in Levy: Diseases of the Coromnj Arteries, New York, 
1936, The Macmillan Company) : 

"From a pathologic standpoint it has long been accepted that the coronaries 
are terminal arteries, for when plugged by emboli or thrombi in man or when 
artificially occluded in animals, an infarct results. The rapid necrosis of cardiac 
lis.sue could scarcely occur, were adequate anastomoses present.” 

And "W. T. Porter (An American Text Book of Physiology, "W. B. Saunders, 
1901) stated: 

“The objection that one of the coronary arteries can be injected from 
otlier, and that therefore they are not terminal, is based on the incorrect premise 
that terminal arteries cannot Him be injected and has no weight against the 
positive evidence of the complete failure of nutrition following closure. The 
pas.sage of fine injeetion-masscs from, one vascular area to another proves nothing 
concerning the possibility of one area receiving its blood supply from the other. 
Such supply is impossible if the resistance of the communicating vessels is 
greater than the blood pressure in the smallest branches of the ai-tery through 
which the supply must come.” 

The question is stated very Nvell by Blumgart, Schlesinger, and Davis 
(Studies on the delation of the Clinical Manifestations of Angina Pectoris, 
Coronary Thrombosis and Myocardial Infarelion to' the Pathologic Findings, 
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with Particular Reference to the Si^ifieauce of the Collateral Circulation, Am. 
Heart J. 19 : No. 1, Jan., 1940) : 

‘'The mjection of a lead-agar mass rarely revealed any evidence of an an- 
astomotic connection between the left and right coronary arteries. The viscosity 
of the lead-agar mass is approximately three times that of blood, and regularly 
penetrates to arterioles forty miera in diameter. . . . Wlien, however, in such 
normal hearts red colored jcnfery solutions were injected into the right coronary 
artery, some of the material conld be visualized in the branches of the left coro- 
nary artery. Conversely when blue colored ivateri/ solutions were injected into 
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the left coronary artery, some of the injectcil solution was always found in the 
branches of the right coronarj’ arterj*.” 

“In summary,” the3’ write in the article, “it may be stated that regardless 
of the age of the subject, normal hearts in which there is little or no coronary 
arteriosclerosis regularlj- have fine inter-coronary communications but do not 
possess an anastomotic circulation through vessels large enough to be functionally 
significant in obviating the untoward results of rapidlj- developing coronary 
narrowing or occlusion.” 
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Of course, there are variations in which the coronarj* arteries inaj* show in- 
.stances of true anastomoses. Jfost students believe that in young hearts capiliarj* 
anastomosis alone is the rule. Herrick thought that with gradual obliteration as 
age advances, there was often established a precapillarj* anastomosis. Gradual 
obliteration, then, is an advantage if thrombosis or obliteration occur later in life. 

The outcome of a coronaiy occlusion depends, therefore, on many factors, 
Tdij’siologic, anatomic and developmental (involntionaiy*) over which neither 
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tlic patient and his habits of life nor the physician and his therapeutics has any 
control. Sudden occlusion of a main artery almost invariably results in death. 
Sometimes in embolism, obstruction occurs so rapidly that death occurs before 
infarction can take place. If the occlusion develops gradually, as in advanced 
arterial degeneration or atheroma, there is likely to be more or less fatty de- 
generation, with a patchy fibrosis and perhaps dilatation of the ventricles. 

Naturallj', because of tlje anatomic arrangement, thrombosis occurs in one 
of the branches of the left coronarj- artery more often than in the right. That 
is to say, because the left coronaiy artery branches sooner into the smaller di- 
visions, thrombosis is more likely to occur there. The artery most frequently 
affected is the anterior descending branch of the left. Over 90 per cent of in- 
farctions occur in the left ventricle either on the anterior portion in posterior 
aspect near the base or in the interventricular septum. 

The changes in the electrocardiogram which have been proved by most care- 
ful post-mortem records arc now quite generally agreed upon. There is some 
slight confusion in the accounts of different writers, mostly in nomenclature 
and a desire to adhere to personal verbal designations. Also, the clinician 
should remember that, as Wilson and his co-workers emphasized, in any single 
electrocardiogram, one or more of the characters may be absent or poorly de- 
veloped. 

The following patterns are characteristic: 

1. Acute infarction of the anterior wall of the left ventricle— Q,T, pattern. 

Qi element. 

"A conspicuous and in most instances rather broad Q in Lead I, the absence 
of Q in Leads II and III ; the small amplitude of the largest initial dcfiections in 
Lend I and the presence of a conspicuous S in Leads II ond III.” (Wilson et 
al. 5 Heart 16: 155-199, June, ’2933.) 

r, Ulemcnf.— Elevation of the R-S-T segments in Lead I and depressed in 
Lead III. “The characteristic feature of the T, type of electrocardiogram con- 
sists of an elevation of tho It-T segment in Lead I. This change may occur 
almost immediately after an attack of acute ventricular infarction. The R-T 
segment arises on the descending limit of the R wave before it has returned to 
the base line.” (Dames: Electrocardiographic Patterns, Charles C Thomas, 
1940.) The S-T segment in Lead III is depressed and ends in a positive 
(upright) T wave. As healing occurs, the T wave in Lead I becomes sharply 
inverted and the R-T segment tends to return to llie normal. 

Lead n. — Absence of Q ware and depression of R-T segment. In tho course 
of a few days the T 4 is depressed, bnt the absence of tho Q« is permanent. 

2. Acute infarction of tlic posterior wall— Q,T, pattern; 

Q wave absent in I/cad I. A large Q wave in Lead III and conspicuous Q 
wave in Lead II. 

In recent infarction elevation of the H-T segment in Lead III; S-T segment 
Ls depressed in Lead I. 

During healing tlic R-T segments tend to return gradually to the isoelectric 
level and there U a progressive cliange in T, which becomes inverted. T, may 
also become inverted. 
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"Tie R-Tj segment arises from the descending limb of the R wave like a 
plateau and often with a slightl 3 ' convex elevation, and then graduallj’- descends 
to the base line at a point where & negative T wave may subsequently appear." 
(Barnes, vide supra.) 

In Lead IV the normal Q wave appears, but the T is exaggerated. Early 
after an attack the R-T interval is elevated, but later marked inversion of 
maj' occur. Splintering and widening of the QRS complexes and A-V block maj' 
also appear in electrocardiograms of mj'ocardial infarction. Auricular flutter 
and auricular fibrillation may appear as complications. 

Mixed patterns may occur, due to infarction of both the anterior and pos- 
terior wall of the left ventricle, to variation in the coronary arteries, or to the 
influence of scar tissue from an old infarct in conjunction with a fresh infarct. 

The evidences of heeiting are obviously quite as important and valuable to 
the clinician as the evidence of the actual infarction. They have been indicated 
above. In summary’ they are: 

Anterior Wall Infarctions. — The R-T segment undergoes gradual changes ; 
the depression becomes less and less, but the take-off retains a cur\'ed form with 
the convexity upward. Tlie T wave gradually becomes inverted. In Lead III 
just the opposite occurs, the T wave becomes upright and gradually attains a 
striking size. The R-T segment eventually may become entirely normal in all 
leads, but Lead I may show a Q wave which will persist for years. This may 
suggest a past infarction even when the T wave is normal. The R wave in Lead 
IV will remain permanently absent. 

Posterior Infarction— QjT* Pattern. — ^The changes indicating healing in 
Lead III are gradual return of the R-T segment to normal, deep inversion of 
R and persistence of Q and inversion of T in Lead IV. 

Barnes believes that too much emphasis is put on Lead IV changes and feels 
that clinicians should study the standard leads as of primary importance in the 
diagnosis of myocardial infarction. The extraordinary claims made for the 
superiority of the fourth lead arrive from lack of recognition and failure to 
grasp the equal significance of the changes in the standard lead. This is sage 
advice although there is no reason why the clinician should not give weight to 
all the evidence he has and need not "take aides" whether with the standard 
leads or with Lead IV. 

Other Electrocardiographic Patterns. — Barnes (vide supra) has pointed 
out certain patterns which he believes indicate (1) predominant ventricular 
strain — left and right and, (2) pericarditis. They are : 

1. Left VENTBiCUL.\ii Stb.uk. — Inversion of T wave in Lead I and Lead II, 
a depression of the S-T segment in Leads I and II and frequent elevation of S-T 
in Lead III, and, of course, left axis deviation. They are naturally particularly 
associated with hypertension. The action is reversible and the electrocardio- 
grams return to normal when the strain is released. An atypical form is an 
electrocardiogram without left axis deviation, negative T waves in Lead I and 
slight depression of the S-T segments. Such atypical tracings are considered to 
indicate a poorer prognosis than the typical ones. 



812 


^tEnlODS OF DIAGS(^IS 


2. Right Vextricular Strain. — ^jUcGiim and White ( J. A. 31. A. 104 : 1473, 
April 27, 1935) furnished electrocardiograms which they considered typical of 
pulmonarj' embolism. Barnes had independently arrived at the same conclusion. 
He, however, went further and associated this pattern with acute right ventricu- 
lar strain (acute cor pulmonale). 

“Tlie S wave in Lead I is usually prominent, though this feature may be 
lacMng in some tracings. 'There is seldom a Q present, conspicuous or other- 
wise. The T wave in Lead II is sometimes inverted, but usually of low voltage. 
If serial tracings are taken after pulmonarj' embolism, an upright Tj of normal 
voltage may be observed to change to one of low voltage, or it may become iso- 
electric. If, at the same time a positive T, is converted into a negative T,, these 
changes alone have eousidorablc weight in suggesting the occurrence of pul- 
monary embolism particularly if the effect of digitalis therapy can be excluded.” 
(Barnes op. cit.) 

Tlicse clianges, it will be seen, are most likely to be confused with electro- 
cardiograms taken immediately, or sliortly after, an infarction of the posterior 
and basal portions of the left ventricle. If so, in differential diagnosis the evi- 
dence of the electrocardiogram is important (though hardly, I should say, com- 
petitive with physical signs). Barnes outlines the differences as follows: 

1. “In acafe infarction of the posterior and basal portion ot the left ven- 
tricle, Sj may he present but tends to be smaller tlion in pulmonary embolism. 
Moreover, S-T depression in Lead I is more marked and more constantly ob- 
served following acute posterior infarction. 

2. “The R-T segment in Lead II ustially is definitely elevated in acute pos- 
terior infarction and. if that is not true, T, is inverted with a contour either 
typical of or approximating the cove plane T wave. 

3. “The elevation of the R*T segment in Lead'III in posterior left ventricu- 
lar infarction usually is much greater than that observed in pulmonary embolism. 

4. “The R-T segment in Lead IV is depressed frequently if a tracing is 
taken shortly after an acute posterior basal infarction. 

5. “The R wave in Lead IV is seldom diminished following acute posterior 
infarction of the left ventricle but on the contrary- tends to be large.” 

The eleetrocardiographie pattern ot acute right ventricular strain is shown 
by pathologic evidence to he as.sociated with extreme dilatation of the right ven- 
trielo. The suggestion is that this is due to insufficiency of the coronary arterie.s. 
Since the literature (as well as my cardiologic colleagues' records) presents a 
blank under the heading of -right ventricular infarction, the hint is obvious that 
if ever such records are associated with autopsy findings of right ventricular 
infarction, they ssill resemble the electrocardiograms of acute right ventricular 
strain. 

3. CiiKOXic Right Vextricuuh Strain.— The S, wave is very prominent 
and prolonged. There is a tall R, (right axis deviation) ; S-T, is elevated 
slightly ; T, is positive of low voUagc; T, is usually inverted ; Q, is present, often 
exaggerated. 



Chapter 28 
BASAL METABOLISM 

“For every species of animal there Is a minimum of necessary 

metabolism which is apparent in experiments when no food is given." 

Thus two German investigators (Bidder and Schmidt), working in Russia 
in the middle of the nineteenth centurj' gave a clear conception of what is meant 
by basal metabolism. As long ago as 1893, Pricdrick von Sfiiller discovered 
the high metabolism of exophthalmic goiter by noting the large nitrogen losses 
in patients wlio were receiving enough food to maiulam n normal pereon in nutri- 
tive balance. In modern clinical practice the standard of basal metabolism is 
measured by the oxj-gen eons^mipfion in a given period of time in an individual 
at rest compared to tiio ideal iiorm of an individual of that age, «-eight, height, 
and/or body surface. 

The first detenninations were made in large respiratioti calorimeters. To- 
day, in the United States at least, the small |>ortablo respiration apparatus is 
used extejj.sive]y in liospitals and offices, and according to careful comparative 
tests are within ordinary clinical limits of ro*juiren)ent, as accurate as the larger 
apparatus. The portable api)aratus is constructed so that a close-fitting, non- 
leaking mouthpiece with nose clips shutting off leakage from the nose assures 
that all respired air shall go in and out of the oxygen tank. The expired air 
passes through a container iu which there are loosely pocked lumps and crj'stnls 
of soda lime (caustic soda and hydrated lime mixed with water, then hardened, 
dried, ground, screened, and moistened) which removes the carbon dioxide. 

The procedure : 

1. Order the patient to eat a light supper the night before the test. 

2. No breakfast except a glass of water in the morning. 

3. All bodily activities should be reduceel to the minimum between waking 
and making the test. 

4. Record temperature and barometric pressure in room where the test is 
being conducted. 

5. The apparatus, mouthpiece, and noscpiece are adjusted, and the patient, 

in a recumbent position, breathes quietly for ten to fifteen minutes. ' 

6. The amount of oxygen consumed is measured. 

7. The square meter of body surface of the patient is measured. The height 
and weight are used to determine this, but it is not the height and weight but 
actually the surface area ^vhieh determines the standard metabolism. Heat pro- 
duction is the same per square meter of body surface though it differs greatly 
per kilogram of body weight. Lnsk wrote: “Tubner came to a better under- 
standing regarding the law of surface area. He found that two guinea pigs of 
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different sizes had the same heat prodaction per square meter of surface even 
though they lived surrounded by an air temperature of thirty degrees Centi- 
grade, thus excluding all thermal influences.” 

8. Calculations are made and the actual amount of oxygen consumed by the 
patient is compared with the ideal for an indiridual with the same surface area 

The results are given to the clinician as 0 or plus 1 (and on up) or -1 
(and on doivn), as the case may be. 

The clinician himself need not conduct this examination, provided tlie test is 
conducted by an experienced and intelligent technician and the results furnished 
him are reliable. Everj' clinician, honeser, should have had at least one test con- 
ducted on himself and have l>een present at a carefully conducted test on one or 
two of his patients. 

The value of a basal metabolism determination is in direct proportion to the 
precautions which are taken to make it accurate. It is a quantitative test and 
tiiereforc not one where slipshod and careless methods have any place. To allow 
the patient to sleep at home, arise and come doumtown to the doctor’s office 
and take the test may he all right for a preliminary trial, but for really reliable 
information, he should spend the night in a hospital and have the test made while 
still in bed. The longer the period over which llic test is conducted, the better. 
Kvery such consideration seems to me of major importance in this field. 

Physiology of Basal Metabolism. — ^Thc metabolism thus recorded was called 
by Slagnus-Levy “Grundusatz.” It is not the lowest metabolism that can be 
obtained, since lower figures can be obtained after prolonged undernutrition or 
perhaps during profound sleep. For this reason Krogle suggested the terra 
“standard metabolism”} it never, however, came into general use. Benedict 
called it “postabsorptive” to denote the fact that it is made after the absorption 
of food has ceased. But Plummer and Boothby's name “basal metabolism” 
caught on and ha.s stuck. 

Life cannot be maintained without the production of heat even in cold- 
blooded animals. The human body constantly loses heat to the surrounding air, 
in spite of the fact that the skin and .subcutaneous fat are exceedingly poor 
conductors. Cadavers cool at the rate of 0.4 degree to 0.8 degree Centigrade 
per hour. The constant activities of vital organs keep the body temperature up 
even at complete rest. Loe^vy estimated that heart action accounts for 3.6 per 
cent of metaljolism and rc-spiratory movements for 10 per cent. Krogh thought 
ihe kidneys accounted for 5 percent of the wiiole and that the various imol- 
untSrj' activities of the various organs could account for 25 per cent of all 
metabolism. The tone of the skeletal muscles is responsible for a largo part of 
the basal metabolism. 

Most determinations of basal metabolism have been conducted on a very 
useful experimental animal — ^)"oung men in laboratories. Our standards are 
based then, on hiunan material, and taking large groups of normal men or women 
of the same age and size, basal metabolism readings, conducted under favorable 
conditions, fall within lO per cent of the average. 
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Age and sex play some part in determining basal metabolism. In premature 
infants beat production is extremely low, and gradually increases, especially as 
muscular activity increases. There are many studies of the metabolism of the 
newborn infant (at term). It is lower than that of the adult and much lower 
than that of older infants and children. The average metabolism of boys at 
puberty is 25 per cent above tbe adult level. This was determined by DuBois 
in a group of Boy Scouts. Two years later the same boys showed an 11 per cent 
above tbe adult level. In old people the basal metabolism is low, but we have no 
very good figures. One inmate of the New York Home for the Aged and In- 
firm, studied by DuBois, showed a metabolism of 21 per cent below the average 
adult of his surface area. But this probably is extreme. In summat^j, the hasal 
meiaholism is low at hirth, rises sharply in infancy, rises further at puberty, 
falls to a lower level from seventeen to fifty, and then begins to fall gradually. 

In general, males have a higher basal metabolic rate than females. Benedict 
and Eames compared large groups of men and women in the prime of life 
and found the women on tlie average five to 6 per cent lower. The difference is 
probably due to higher muscular tone in men. 

Race seems to have little influence, although comprehensive stiidies are not 
available. Almeida made a study of white men and Negroes in Brazil and found 
the Negroes had a basal metabolism 8 per cent higlicr than the whites. This is 
explained by the sedentary life of the whites. Slost of those studied were phy- 
sicians who succumbed to the climate and took little exercise. One of them 
undertook sj'stematic athletics for a time and his metabolism rose. 

Athletes, studied by Benedict and Smith (J. Biol. Chem. 20u2iS, 1915), 
averaged 6 to 7 per cent higher tlian jionathletes. 

No difference was observed between vegetarians and nonvegetarians. 

Limits of Normal 

The clinician may disregard readings of 10 per cent either plus or minus 
as within the limits of normal variation. This refers more particularly to a first 
or diagnostic reading. When comparative readings arc made to indicate im- 
provement or the reverse under therapeutic management, this standard may be 
relaxed. In point of fact, it is doubtful if 10 per cent is enough leeway. “It 
seems better to adopt ± fifteen per cent as the range for nornwls and miscel- 
laneous controb rather than ± ten per cent.” (Barach and Draper: J. A. HI, A. 
84: No. 10, March?, 1925.) 

Basal Metabolism in Disease. — The only conditions in which basal metabo- 
lism determinations are of any clinical value are those in which disturbance of 
the function of the thyroid gland is suspected. But since this includes all pa- 
tients who have borderline psychoneurotic ^unptoms, and all middle-aged per- 
sons, male and female, who have menopause symptoms which might be due to 
hypothyroidism, the actual number of patients in which it is useful is very large. 

The 'syndromes of many “nervous” patients are strikingly similar to tbe 
symptoms of hyperthyroidism, and, indeed it is possible that in many instances 
the psyehoneurotie state may be partially due to excessive thyroid secretion. 
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ileCaskey ( J. A. il. A. 74 : No. 14, April 3, 1920) listed the following symptoms 
which suggest investigation of basal metabolism readings : 

1. Psychoneurotie disturbances. 

2. Circulatory disturbances. 

(a) Tachycardia or bradycardia. 

(b) Cardiac myasthenia 
(e) Arrhythmias. 

3. Fine tremors. 

4. Ilyperludrosis and hypohidrosis. 

5. General debility. 

6. Loss of weight. 

7. Slight temperatui-e disturbam-cs. 

Of 2,569 patients with exophthalmie goiter, Boothby and Sandiford (J. 
Biol. Chera. 54: 783, 1922) found that 93 per cent had a ba-sal melabolism above 
20 per cent, whereas in 2,417 patients with conditions not due to thyroid dis- 
turbance, 3.1 per cent had a rate above 20 per cent. Of the latter, endocarditis, 
Hodgkin’s disease, malignancy, encephalitis, sccondarj* anemia, and Icncemia 
accounted for most cases. 

Recurrent exophthalmic goiter sltowed 90 per cent above 20 per cent. 

Adenoma of the thjToid (1,423 cases) showed 68 per cent alwve 20 per cent. 

Colloid goiter showed 3 per cent helwoen 20 per cent and 16 per cent pln.s. 

iljTCcdema allowed SO per cent at or below 20 per cent minus. 

Cretinism showed 47 per cent at or below 20 per cent minus. 

Jfallgnancy of the thjTotd show<xl 22.per cent above 20 per cent and 2 per 
cent below 20 per cent. * 

ifeans and Aub (J, A. M. A. 69: 33, 1917; Arch. Int. ilod. 24 : 404 and 
645, 1919) drew the following conclusions: 

1. “Patients with an outspoken clinical picture of hyperthyroidism in- 
variably show increased metabolism, and those with definite clinical pictures 
of hjTwthyroidisra invariably show decreased metaljolism. Tlicwo with goiters, 
but no signs or symptoms of almormal thjToid function, for the most part show 
nonnal metabolism. 

2. “Patients with atypical or incomplete clinical cridenec of abnormal 
th>Toid function may show nonnal or abnormal metabolism. The mojorify 
show normal metabolism. 

3. “By inference from the indirect evidence we believe tliat in these border- 
line thyroid cases, provided that in the first place a true liasal rate is secured, 
and, provided that certain well-recognized causes for increased metabolism, 
such as fever, acromegaly, leucemia, and severe anemia are excluded, the finding 
of an increased basal metabolic rate is strong presumptive eA-idence of hyper- 
thjToidism. In a similar way, provided that such conditions as starvation, iiypo- 
pituitarism, and hyposnj’rarenallsm arc exclnded, a low metabolic rate is strong 
presumptive evidence of hj-pothyroidism. 

4. “To that extent, theu, tlie metabolism test is distinctly useful in dif- 
ferential diagnosis. Like all other laboratory tests it should only he interpreted 
with due rcganl to all other clinical and lalwratoty findings, and with due regard 
for if-s limitations and pitfalls.” 
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The basal metabolic rate is a good index of the progress of treatment in 
thyroid disease. In myxedema and cretinism if the patients can tolerate thyroid 
extract, the basal metabolic rate invariably rises under its use. 

In hyperthyroidism, with rest alone, Kessol, Lieh, and Iljnnan (Arch. Int. 
Sled. 31 : 433, 1923), found that 82 per cent of their patients returned to their 
economic and social activities and had a basal metabolic rate below +18. 

Tuo-thirds of the patients with exophthalmic goiter who were treated with 
x-ray had a substantial reduction of the basal metabolic rate. With the admin- 
istration of iodine in exophthalmic goiter, the basal metabolic rate falls rapidly, 
usually to.normal within a few days, but this level is not maintained, even when 
the iodine is continued. 

After thyroidectomy, the basal metabolic lute falls rapidly. Boothby’s 
eases show an average fall from +60 per cent before operation to +20 per cent 
after operation. 

Other Endocrine Disorders. — 

f’iluitary— Acromcpalt/. — In thirty cases Boothby and Sandiford (J. Biol. 
Chem, 54: 783, 1922) found the majority within 15 per cent of normal, one 
below normal, and eight more than 20 per cent above normal. 

Simmond'3 Disease. — Tlie basal metabolic rate is likely to fall lower than 
in any other condition except hypothyroidism (-30 to -40 per cent). 

Frdhlich’s Si/ndromc. — Generally normal and only occasionally low. 

Adrenals — Addison's Disease. — The basal metabolic rate in Addison’s dis- 
ease is moderately depressed from -15 per cent to -20 per cent and is coincident 
with the state of nutrition. 

Sex Olands. — No characteristic changes. 

Obcsiti /. — meal consisting of 200 grams of cljopped meat, 50 grams of fat, 
200 grams of bread and one-half liter of coffee in nineteen normal subjects caused 
a rise in metabolism of 24 to 52 per cent; in constitutionally obese individuals 
the rise after the same meal was from 4 to 29 per cent (Plaut: Deutsch. Arch, 
lain. Med. 139:285, 1922). 

Diabetes. — In mild cases there is no change from the normal. In severe 
untreated casts there is undernulrition and a low basal metabolic rate fin ex- 
treme case.s -30 to -40 per cent). In coma a patient showed a liasal metabolic 
rate of +11 per cent. 

Fever. — ^The basal metabolic rate is universally increased in fever, 20 to 36 
per cent on the average. (Graefe; Munchen. med. IVchnschr. 67 : 1081, 1920.) 
The increa<5e is not specific or selective for any particular fever. 

Arthritis. — Eighty per cent of cases showed a metabolism uithin normal 
limits. Twenty per cent were slightly below normal, the lowest figure being -21 
per cent. (Pemberton and Tompkins: Arch. Int. Med. 25: 24, 1920.) 

Drngs. — Caffeine increases metabolism 3 to 10 per cent. Alcohol in the 
amount of 30 to 45 c.e. causes no rise. Antipj'retics cause a sliglit fall. Qui- 
nine causes no appreciable fall even in exophthalmic goiter. Potassium iodide 
causes no fall. (See review of the subject bj' Boothby and Bowntroc: J. 
Pharmacol. & Exper. Tlierap. 22; 99, 1923.) 
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OPHTHALMOSCOPY. OTOSCOPY. AND LARYNGOSCOPY 

"A irttlc learning i« a dangerous tbing; 

Drink Jeep, or taste not the Pierian spring ' ’ 

Xowliere in tlic field of Ictiming is Pope’s ooiiplet more applicable than to 
the Internist who decides to examine the retina, the cardmnt, or Hie lar\-n\. 
For a long time inferriKts were solemnly admonished that they must he experts 
in these departments. Ilosy promises of how much such examinatiou-s would add 
to their knowledge of their patient’s eondifjon. On both counf.s experience has 
taught me to be quite skeptical. 

Under the influence of the admonitions above referred to, I have repistcicd 
at large special hospitals and taken intensive courses in ophthalmoscopy, 
otoscopy, and laryngoscopy and can perfonn a creditable set of maneuvers in 
making those examinations; hut as for my judgtnent in a doubtful or borderline 
condition of any of these organs, I would certainly call in consultation a prac- 
ticing oculist, otologist, or laryngologist. Xor do 1 know anv internist and very 
few neurologists or podiatricuins in whose judgment in tlicsc matters I have nn> 
more confidence than I liave in my own. 

As to what those examinations contribute to a diagnastic problem, it is 
plcn.sant to liear the persuasive voices in the affirmative, hut oven while they ore 
ringing in my ear, cold experience whispers that in most instances they eon- 
tribute nothing. In a doobtful ease of hniin tumor the finding of a papilledema 
of two diopters, yes. In a eiiild with a fever, indications of pus iH'hind tiie ear- 
drum, jes. In a mysterious ease of failing milrilion, a subglottic laryngeal 
tumor, ycis. Hut mostly, no. ^Ye arc intrigued by the knowl^lge that in « e,ise 
of arlerio>clerOsis, nephritis, or diabetes, tlie only place in tlic body where we can 
actually see the arlcriolca, a.s it were nakevl. L in the retina. But If the internist 
cannot construct from the information he gets from his sphygmomanometer and 
his urine glass, what the condition of the arterioles is, he must have very little 
imagination. 

The accounts vvliich follow cannot be expected, in liic light of the above 
declaralion-s, to Iw cither complete, or, except os they rcffect the c.xficricncc of 
ncarlv half a century among the beasts of Kphesian diagnostic ])roblems (First 
Corinthians 15: 32), instructive. 


THE RETINA 

The ophthalmoscopic examination should l)c s.vstcmatic, noting in turn: 
(1) the color or reflex of the retina; (2) identification of disc, noting form, color, 
margins, differences of level and vcs»ls; (3) the macula. 

1. The pigment epithelium of the retina is denv) enough that no details of 
the choroid lK*ncath it can be perceived. Its color is red in members nf the while 
' SIS 
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race, gray in the Negro, bright red in the albino. Darker pigment rings sur- 
round the disc and macula. The color of the retina and the light reflex is dark 
gray, or even chocolate, in the N^i^ro, and very light pinkish in the albino. “The 
aspect of the fundus of the yoiing eye diffei’s as much from that of the adult as 
the countenances, and bears all the peculiar look of freshness which youth pos- 
sesses." (Loring: Textbook of Ophthalmoscopy, 1S86.) 

2. The disc (or papilla, or optic nerve) is vertically oval with sharply' de- 
fined edges and clearly outlined scleral and pigment rings, and a shallow ex- 
cavation iu the center at the point of emergence of the vessels. Its color is 
brighter on the temporal than on the nasal side. The vessels are clearly dis- 
tinguishable from each other: the arteries aiu narrow and brighter and have 
a distinct light streak; the veins arc latger, darker, and without a light streak. 
There is considerable variation in their branchc.s and distribution. 

DifPerencc.s in level of the disc, especially the amount of choking in diopters, 
are difficult for the average nonspeeialized diagnostician to loaiu accurately. 

3. The macula oppeans darker in color than the rest of the fundus with a 
light reddish area in the center. 

Pathologic Retina 

The diseases of the retina which arc of interest to the general internist 
are relatively few, but the number of patients whom he may examine in this way 
arc many. Thus tiie phy.sieian who sees a number of middle aged patients with 
artcrioseleiosls, hypertension, nephritis, or diabefos \rill o-xaniine the retina fre- 
quently as will the neurologist and syphilologist. 

To list the diseases which mark the retina they are: syphilis, arteriosclero- 
sis, nephritis, diabetes, toxemia of pregnancy, and brain tumors. Rarer con- 
ditions are tiibereulosis (meaning it rarely affects the retina) multiple sclerosis, 
embolism of the retinal artci-y (usually from mitral stenosis) melanoma, and 
leucemia. The occurrence of cysticercus parasites is of theoretical but not 
practical interest. 

Syphilis of the Retina 

CJmrioretinjJjs, usually called choroiditis, is a late secemdary manifestation 
of acquired sj'philis. In pre-Wassermann days all cases of choroiditis were 
treated with mercurial innnclions, but since then it is recognized that focal in- 
fection and arteriosclerosis can produce changes hardly distinguishable from 
the specific type. It is common iu congenital sj'philis. Chorioretinitis goes 
through a progressive process and may be seen and detected in any stage. First 
there is an exudate Srom the choioidal vessels with leucocytic infiltration; this 
inevitably extends, to a certain extent, to the retina so that at this time the 
ophthalmoscopic appearance is that of a gray haze over the retinaT image which 
hides all details of the choroid entirely. With the progress of the inflammation 
the lamina vitroa is thinned or destroyed at least in spots, and the choroid shows 
through. Since the vessels can be seen, epecially the choroidal chromatophore 
cells, the ophthalmoscopic picture is that of a reticulated surface of black spots 
alternating with red areas. 
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Syphilitic arteritis witJi whitish streaks of esmlafe along tlie vessels is 
a less common manifestation, and thrombe^ of a retinal vein is rjuite rare. 

Changes in the optic ntrve are quite common in early acquired siThilis. A 
Cooperative Clinical Group found in a sj-stcmatic examination of 3.244 patients 
with early syphilis, some eliange in the nerve in Jl.l per coot. Severe inflam- 
mation with impairment of vision occurs in only a small number The clinical 
pictures of optic neuritis is haziness or obliteration of the normal retinal outlines, 
blurring or loss of the physiologic cup, edema and elevation of the nerve head. 
The inflammation may .spread irota the nerre head to the retina, giving the pic- 
ture of neurorctinitis. The degree of visual failure is variable. The prognosis is 
usually good. 

Tlie most frequent and characteristic retinal change in late sypliilis is optic 
nen-e atrophy. It is a part of generalized ncurojijTiliilis, It occurs in JO to 35 
per cent of acquired neurosj-philis (tabes and taboparesis) and as high as 50 
per cent in congenital syphilis. The ophthalmoscopic changes arc those of a 
gradually developing bluish-ivhite pallor of the nerve head, until it finally ap- 
pears as a dead china white. There are no associated retinal or choroidal lesions. 
Vision may fail early or late, depending on whether tlicre is early or late degen- 
eration of the papillomacular bundle. The prognosis for vision is had, although 
subdural arsphonamued serum injections give jsome patients interruption of the 
progressive dogenemtion. 

Tuberculosis affects the choroid, the macula, and the veins of the retina. 
Choroiditis areolaris is a rare form of disseminated cJioroiditis in which the foci 
develop in an eccentric manner, first appearing around the macula and then 
around the peripherj'. The behavior of the pigment is peculiar, as the fresh 
spots do not show exudation, but are entirely black and continually enlarge at 
the borders, while the renters bceome while. Tuberculosb is the usual but not 
the only cause; syphilis also must be suspccled. Tuhtrdes form in the choroid, 
in miliaiy tuherculosis appe.iring as white spots, in chronic tuberculosis as a 
single granulomatous pafcli with exudation. Isolated macula degeneration may 
occur as a focal lesion. Tuberculosis periphlebitis leads to dcslniction of the 
wall of the >ein with hemorrhage.s and whitish exudate. 

Arteriosclerotic, Nephritic, and Diabetic Rctinosia. — The word “retinitis” 
as in albuminuric arthritis and diabetic retinitis is obviously a misnomer, and I 
adopt the change to “rctinosls” as ased by Troncoso and others. 

All three forms — arteriosclerotic, nephritic, and diabetic — of retinal changes 
are ossentially the same, depending on the change in the sesscis. Forms of kid- 
ney degeneration witli arterial change, .such as nephrosis or the kidney of preg- 
nancy, liavc an entirely distinct and different appearance from those due to 
glomerulonephritis in which the essential change is in the arterioles of the 
glomeruli. The young patient with severe diabetes never has retinal changes. 
The cause of diabetes in the middle-aged diaMic patient is chance in tlie ar- 
terioles going to islets of I.jingcrlmns. Diabetic retinitis ocenrs “usually in 
patients over 50 rears of age.” (Tnmcosft) Jii these })atirnts nephritis and 
diabetes are often ns.sociate<l, so it would be impossible to decide which retinal 
changes are nephritic and which diabetic. It is true that albuminuric retinosis 
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produces the stellate white figures about the macula, which «nre characteristic 
and not found, it is said, in diabetes; that, however, is a minor point, and aside 
from it there are no characteristic nephritic or diabetic retinal changes. 

Naturally the retinal picture of this sjuidromc is quite variable, depending 
on the stage and severity of the process and the particular accidents which oc- 
cur to the retinal vessehs. The observer should note : 

1. The Vessels . — The arteries are tortuous and show light streaks along 
their course. This is easy to understand if you aniII draw a diagram of an arterj’ 
with thin walls and a large lumen, and beside it an arterj* with very thick walls 
and a Avide lumen. The thick Avails obscure the red stream of blood under- 
neath, Avhich gives to the normal artery its red appearance, causing the arterj' 
to appear as a Avhite streak. The veins arc also tortuous and may be compressed 
AA-here an artciy crosses them. Tlic amount of compression depends on the stage 
of progress of the thickening of the artery. Sometimes it makes only a nick 
in the A’ein. Sometimes the A*cin is enlarged and bulbous distal to the site of its 
crossing Avith the artcr^'. 

2. Iletnorrheu^es . — These aixs seen as irregular, dark red splotches of A'ariable 
size. In most instances tl\e vessel from which the hemorrhage emerged can be 
made out, but not always. In case the hemorrhage is from a capillary the vessel 
is not visible, and the hemorrhage stands alone. The hemorrhages may be fcAV 
and small or so massi\'c as to dominate the entire retinal picture. 

3. IWiife Spots . — The generally accepted explanation of these is that they 
arc fatty (lipoid) deposits, and arc caxised by the incomplete nutrition of the 
retina due to the diminished permeability of ti)e vessels. Some white spots may 
be connective tissue or spots of edema. 

Nephritic Betinosis.-^TIie disc is early congested and its margins are 
blurred and indistinct, more often on the nasal than on the temporal side. There 
may rarely be some elevation of the disc Avhen the hj-pertension is of the malig- 
nant A’ariety. The AA'hite spots about the macula often take on the shape and 
figure of a star, although the novice who expects this as an infallible diagnostic 
sign will be disappointed, as it is not always present. 

In diabetic retinoris the white spots tend to cluster around the disc, re- 
calling Hirschberg’s classic description of central punctate diabetic retinosis. 

Eetinal Changes in Brain Tumor. — ^Thc characteristic and specific change 
of the retina in bi-ain tumor is papilledema, or choked disc. It is a finding of 
real diagnostic value, not simply confirmatory like the retinal images in other 
conditions. 

IMiile other explanations of the cause of choked disc have been offered, 
common sense approves the one based on histologic as well as experimental evi- 
dence, which states that the cerebrospinal fluid is forced by the increased intra- 
cranial pressure into the nerve, making its Avay finally into the interA’aginal space 
of the nerve head. Schwalbe, in 1869, shoned that the subarachnoid spaces in 
the brain communicate Avith the intervaginal spaces of the optic nen’c. They 
make their Avay along the nerA'e between the nerve fibrils. Histologic sections 
of the nerve head show it protruding into the vault of the ej’eball with the inter- 
\-aginal space surrounding the nerve tissue greatly distended. Cashing and 
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Bordlcj- demonstrated experimentally that by the introduction of liquid under 
constant pressure into tlie subdural space of the brain in dogs, wlien the fluid 
pressure was in excess of the tcdous pressure, the retinal veins beeamo engorged 
and a measurable amount of swelling appeared in the papilla 

In the early stages of papilledema the disc appears wider than normal, 
the edges are fuzzy, lack sharpness, and there is a dim halo of edema around 
the disc. This widening is explicable when one Im seen histologic sections, in 
which it Is easy to demonstrate that the disc not only enlarges upward into the 
posterior chamber, but spreads out lateral!}'. Tlie central excavation remains. 
The color of the disc in the earlier stages is gray or grayisli-rcd and is trans- 
lucent. It has been compared to ground glass. There is a marked increase in 
the disproportion in size of the veins and arteries, the veins being engorged 
and enlarged, tortuous, and of a darker color. The surrounding retina shows 
no change. Vision, at this stage may be little impaired beeaiise the nen’c fibers 
are not themselves necessarily much damaged. 

Later, tiie disc is verj’ evidently elevated. The fact that the vessels can be 
seen to rise from their point of emergence over the crest and on the far side 
sink into the return, demonstrates roughly the extent of the elevation. The 
physiologic elevation is lost. The papilla also spreads out laterally with indis. 
tinct margins, sending out tonguolike projections into the retina. There are 
likely to be hemorrhages and white spots in the retina in this later stage. 

TJm site of the brain tumor is of more impoitanec than its size in the pro- 
flnction of papilledema. Tumors in the posterior eeicbral fossa and the corcbel. 
lum are most commonly complicate*! by choked disc. TIic subtentorial tumors 
compress the flqncdnct of Sylvius and the great rein of Galen, blocking the cireii- 
hstiou of the corc}irosi)inal fluid in the ventricles and producing ventricular 
dilatation. 

Of course, choked disc will be e.nwsed hy any spncc-oecupying mass in the 
cranium, whether strictly speaking a tumor or not, such as nneurj-sm, gumma, 
intenial hydrocephalus, thrombosis of the sinus, etc. Malignant hj-pertension 
is also reported ns producing some choking. 

Toxemia of Pregnancy, Kidney of Pregnancy. — Visu.al disturbance in the 
course of pregnancy should always call for an ophthalmoscopic examination. 
The rctimsl picture is likely to tvxeinblo nephritic rctinosls. Detachment of the 
retina, cither wholly or in part, is, however, a frequent integral item, which is 
likely in those toxemias accompanied by generalized bodily edema. 

Lctdonui has retinal changes in about one-third of the cases, of either the 
m.veloiJ or bTuphatic variety. The "white blood” gives the retina a light ycl- 
lowish or orange color. The veins ore enormously enlarged and hemorrhages 
with a characteristic white center can lie seen. 

Ilctinal changes occur in pcniieious anemia, crjilimnia, and purpura, but 
are of little interest except to the special imestigator. 

Embolism of Centra! Eetinal Artery 

On December 17, 187*8, Gracfc was consulted by a patient who had sud- 
denly lost the sight of the right eye. 'While at work lie had perceived a cloud 
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to form, which gave misty outlines to all objects. The field of vision then rap- 
idly contracted, and in a few minutes the perception even of light was gone. He 
^vas sufFering from endocarditis. On ophthalmoscopic examination the disc was 
very pale, and the vessels ivere reduced to a minimum. The arterial branches 
beyond tlie disc were like fine lines. The veins were smaller than normal in all 
places, but toward the periphery' they increased in size. The left eye was normal 
in all respects. 

Slodem experience has added little to the description which Graefe gave of 
this first case ever seen. The retina becomes white, due to lack of nutrition of 
its inner layers. In the region of the macula these layers arc missing, and 
the macula appears as a vivid eherrj' red spot. Tins is a characteristic, and 
practically pathognomonic, sign of occhisioii of the ccnti’al arterj', for it is found 
nowljere else except in amaurotic family idiocy. If, hy good chance, a cilioretinal 
artery exists on the disc, the territory' of the retina sxipplied by this arterj' does 
not die, and therefore a small island of vision remains. 

I have seen several cases of this condition in patients with mitral stenosis 
and embolism. 

Spasm of the retinal arterj* occurs under the same 'circunistancea os spasm 
of the coronaries or spasm of the leg muscles causing intermittent claudication. 
The sjTnptoms Ihougli temporar>’ arc the same as for total occlusion. 

TJiromhosis of the cen^rof reiiml vein results in severe congestion and 
xuimerous large hemorrhages. TJ>c usual causes are sepsis, syphilis, nephritis, 
and diabetes. 

OTOSCOPY 

Tile eardrum, as seen through ti»e otoscope, has a peai'ly gray sliining ap- 
pearance. Its most prominent feature is the bony ridge which represents the 
attachment of the handle of the malleus, or manubrium: it is broader at the 
upper end, and extends .doumward and backward to a point somewhere near 
the middle of the drum where it ends in a gray spadelike expansion, the umbo. 
Extending from the lower end of the handle, downward and fonvard, is a bright 
reflection, the cone of light. The line of the handle and the cone of light divide 
the drum into the posterior fold and the anterior fold. Above the short process 
of the handle is an area known as the inembrana flaccida, or Shrapnell’s mem- 
brane. 

Acute suppurative otitis media occurs as a complication of any infection 
of the throat. Its incidence in scarlet ferer is 15 per cent, in measles 10 per 
cent, in pertussis 5 per cent. The eardrum is scarlet red, eccliymotic, swollen, 
and bulging, ^nth the landmarks of the handle, etc., obscured. A blister can 
often be seen in the posterior fold. The yellow color of pus is usually obscured 
by the intense inflammatorj' redness of the membrane. Perforation, if it occurs, 
takes place at the site of one of the interlameUar abscesses, or at the most bulging 
part of tlio dnmi head in the Twsterior inferior fold. The perforation appears 
as a small, dark spot with a pulsating drop of pus covering it. The complica- 
tions are mastoiditis, meningitis, brain abscess, cavernous sinus thrombosis, and 
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labyrinthitis. Gradenisos fnadromc is diplopia, due to homolateral abducens 
paralysis and pain in the tcmpcroparietal region with an acute otitb media. The 
sixth nerve is involved at the tip of the pyramid of the petrous bone. 

Chronic suppurative otitis media is a sequel of acute otitis media. Inspec- 
tion of the drum heml usually encounters pus entirely filling the external 
auditory meatus. After removing this it maj* be that inspection reveals an al- 
most completely dcjjtroycd drum head with pus trickling down the long process 
of the incus into the atrium of the middle car. Perforations should be made 
out; if at the edge of the dmm they indicate bony necrosis; if at the confer, 
inadequate drainage; if on the membraiia flaecida immediately above the short 
proecs.s of the malleus, necrosis of the malleus Numerous .small perforations 
suggest tuberculosis. Pol^*pi, or granulations, may protrude from the perfora- 
tions, even partially filling the external auditoiy canal. 

Otosclerosis. — Chronic catarrhal deafness. The drum head is retracted 
in most cases, in all if the Eustachian lube is closed. Tliis gives rise to a change 
in the color of the drum and modifies the reflections from its surface. The cone 
of light is diminished in size, is broken up into one or tuo whitish spots, or en- 
tirely disappears. The drum head presents an une^en appearance. Points of 
adhesion to underlying .strucluroH can lie made out by the dcpres.sions they cause. 
Cniccrous spots can somefimos be identified. 

Syphilis of the Internal Ear. — Ilulehinson’s triad for congenital syphilis 
consists of intemtitial keratitis, notched teeth, and deafness. Statistics varj* 
os to the number of children with congenital syphilis who are deaf: from 60 
per cent to 33 per cent. Donnie's studies (Cofiffo/i/al SypJn'/ij, Lea & Febigcr, 
1940) indicate that the prevalence of s'lihUis among deaf mutes is about 1.26 
per cent. The following data as to congenital syphilitic dcafnes.s are pertinent: 
age at whieh it is found— eight to fifteen years. Jlorc common in females than 
in males. The onset may be sudden, and the course intermittent, continuous, or 
stationary. It often begins with dizziness and maj* be mistaken for SIfnitre’s 
disca.se. The tympanic membrane may be normal, atrophied, or thickened. Air 
conduction is reduced or lost. Itoiic conduction is normal or decreased. Loss of 
high note perception is characteristic. Tlic Rinne test is positive. Ilenncbcrt’s 
jincwmalie test is positive. The deafnesB nearly alway.s becomes bilateral. 

Acquired Syphilis. — Bilateral sudden spontnncoiLs (not from head injtirj' 
or cranial fracture) deafne.ss is always due to s)T)hilis: in an uncertain world 
this is a.s near to an unqualified statement as can ^ made. It may occur during 
the primarj', seconadry, or tertiary stages. PoUtzer reported on instance iw- 
ginning .seven days after the chancre appeared, but cliarnctcristically it is a third 
stage or even parasyphilitic manifestation. The nature and locale of the lesion 
arc less certain. It is internal ear deafness. No sign is observed on (ho drum. 
The older view was that the cochlear membrane and that of the labyrinth, since 
disturb.snees of equilibrium on? almost as troublesome as the deafncsJi, arc the 
parts involvctl. But more recent studies inclmc to the belief that the nerve de- 
Kcncration occurs before the sensory end organs are affected. (For a full 
discussion sec Mackenzie: Am. J, Syph . WIT.) 
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LARYNGOSCOPY 

Indirect larj’iigoscopj* sliould be an accomplishment of the general cli- 
nician. Direct larjTigoscopy, as well as bronchoscopy, may be left to experts. 

In the rain-or image of indirect laryngoscop)', tlie epiglottis is seen at the 
top. Tlie true vocal cords appear beneath it, their attachment to the thyroid 
cartilage being hidden. Tliese spread out and can be seen at the bottom of the 
image attached to the processus voealis and anterior surfaces of the arytenoid 
cartilages. Along the outer sides of the tnie \'ocaI cords, and on a slightly higher 
level, lie the ventricular bands, or false vocal cords. Tlte arj'tenoid cartilages 
at the bottom of the image are marked by small rounded prominences, the two 
ttrbercles of Santorini in the middle, and the cuneiform tubercles at the sides. 

The Pathologic Larynx 

Edema of the lar3mx extends into the epiglottis and the arytenoid folds. 
Its cause may be (1) infectious, such as abscess of the larj'nx, Ludwig’s angina 
and peritonsillitis, diphtheria, tuberculosis, sj'philis; (2) chemical and irritath'o 
from the inspiration of noxious gases or tJio accidental inspiration of liQiiids or 
a foreign body into the larynx; (3) general disease, such as nephritis, heart fail- 
ure, and notably the rare disease, angioucurotic-edcmn. The larj'ngoscopic pic- 
ture of impending stenosis consists of the swollen epiglottis and arytenoids 

Acute infectious laryngitb occurs as a complication of the common cold, 
bronchitis, measles, German mea-^lcs, scarlet fever, and smallpox. The larjnigeal 
picture is that of any acute Inflammatory process, the most striking feature be- 
ing the redness of the vocal cords, and the epiglottis. The superficial layer of 
epithelium is largely shed and the submueosa is infiltrated and swollen. 

Diphtheria of the Larynx. — The danger, added to the intrinsic danger of 
the disease, is larjugeal stenosis. The membrane may develop so rapidly that 
stenosis is present within tw'enty-four hours. There is early a dry, short 
paroxysmal cough. C^'anosis with full neck ^-eins and sweating head are ehar- 
aetcristie. As stenosis advances the inspiration is prolonged and attended by a 
whistling noise. The severe paroxj'sms of ej’anosis and strangling come in 
waves. The child sits up suddenly- and falls back exhausted. All the accessory 
muscles of respiration are called into action. 

Tuberculosis of the Larynx. — It is now generally believed that larj-ngeal 
tuberculosis is always secondary to pulmonary involvement. The old argument, 
however, as to whether fliere is primaiy' laryngeal tuberculosis, serves to empha- 
size the fact that it may occur so early in the general process that the pulmonary 
lesion is difficult to establish, and, therefore, the evidence from examination of 
the larynx is important. 

The forms and stages of laryngeal tuberculosis are infiltration, ulceration, 
perichorditis, and granuloma. 

The structures are usually involved in the following order; (1) the inter- 
aiytenoid region; (2) the aiytenoids; (3) the vocal cords; (4) the ventricular 
bands; (5) the epiglottis. 
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Uccognition of the very earliest stages is important for two reasons: first, 
treatment in the early staue offers some hope, none in late involvement, and 
second, it indicates the stage or even confirms the existence of the pulmonary 
involvement. 



vie. HI.— A. 
*ncc ot on 

of lunni. 


10 (ubotruloaN ot Ihroat anA larjnK. P. Tumor of Ini 
itlon. C. I'apHIoma of larynx. I> K»mli>«ls ut Liryi 
erowth on pbonatlon. F. raptllocnn. 


(. Appoar- 
IT. Tumor 


The earliest appearance is the general ashen gray color of the nhole Jarju-x. 
It is a.soribed to the secondary anemia ot the disease. JIany larjTigologlals, how- 
ever, do not con.sider this sign of .sigiiifiennee hut helicvo lyperemia with catarrh 
is the earliest change. It Is only when the catarrh and hj-peremia begin to 
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localize on one side, however, that it is of significance ; patients with pulmonary 
tuberculosis are subject to general laryngeal catarrh from coughing and ex- 
posure, but when unilateral localization occurs, actual tuberculous involve- 
ment must be considered. 



Fib. I<2. — X. Carcinoma of the larynx- B. Adt-anced carcinoma. G. Tertiary sjphfJis. 
Gumma of the epiglottis, showing deep craterlike ulceration. D. Carcinoma. E. Very a<J- 
Tanced carcinoma. F. Tertiary syphilis. The xocal cords ha>e been the seat of former ul- 
ceration which now has clcalrwed Into partial ualcn of the cords. The posterior boundary of 
the glottis IS occupied by pinkish-yellow syphilitic maniniiilaCed outgrowths. 

Next, is wrinkling of the posterior cominissure, the interarytenoid space. 
The interaiytcnoid space should be watched in all cases of. pulmonary 
tuberculosis, for the first definite changes predominantly occur there. After 
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the wrinkling, infiltration and ulceration occur, producing a tjpieal tablelike 
elevation with an unduly red and edematous mucous membrane, which later 
ulcerates. 

Swelling and ulceration of one arytenoid is .significant. 




FIff. III.— it. UnilaWal pnral)Mh of left vocal cord, liprt coni llzoil near mldllne. 
Trauma to Udhx «lth hcmorrhaRc (nio arytonoMj and both iaise coi-ds. C. Tubcrciil 
lairn*- l/nllatcml l>aralr*ta of fefi vocal eord <of»I — 

full abduction, f. Unilateral licmorrhaee nilh esIravaBatlon o 
culoaU of larjnx. 


Ulceration of a vocal cord is the next sign, and may even precede arytenoid 
involvement. The eonl has an appearance clas.sically dobcribcd ns “mouse 
eaten.” The tendency to ulceration of thecortl is constant. 
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Swelling, redness, and ulceration of a ventricular band are almost alwa>’s 
secondary to the previous changes. 

By the time the epiglottis swells with granulomatous infiltration, the entire 
larjuix is involved, swallowing is painful and difficult, and the prognosis is hope- 
less. 

Tubercle bacilli can be found in iW per cent of cases of larjuigeal involve- 
ment. A tuberculin test may be dangerous, leading to edema *and laryngeal 
stenosis. 

Syphilis of the larynx tany be of the eonge^iital, or acquired variety. The 
congenital manifestations are those of the tertiary stage with gumma, differ- 
ing, hardly at all from the similar lesions in the acquired form. The age 
incidence is tj'pically ten to fifteen years. 

Acquired syphilis affected the lai^mx in 3 per cent of 20,000 patients 
recorded by Lewin, of Berlin. All but a small number of these manifested the 
secondarj’ stage catarrh (Lewin’s erythema), JIucons patches and con- 
dylomata occur, but with the greatest rarity. Tertiarj* syphilis of the larjmx 
consists of diffvisc gummatous tiuncfactions of the epiglottis, mterarytenoid 
fold, and inoic rarely the vocal cords, causing great distortion, easily made out 
on the larjitgcal mirror. Because the larjm is a busy spot they break do^m 
rapidly with or without treatment. Healing leaves exten-sive scarring nith 
hoarseness or aphonia to tJjc c.xtent that the victim communicates in whispers. 
The patient whom I obsen-ed for the longest period, became a toA\Ti character 
under the name of “Whispering Billy.” 

Neoplasms of the Larynx. — ^Benign neoplasms are papilloma, fibroma, 
cystoma, and angioma; all tend to involve the margins of the cords and may 
remain stationary for years, causing little discomfort beyond hoarseness. 

Carcinoma may be of the basal eel! or squamous cell type. Its location may 
be on a vocal cord (intrinsic), extrinsic, subglottic, or mixed. Intrinsic vocal 
cord involvement accounts for TO per cent of all cases. It always involves one 
cord only, and in mo.st instances the free edge of the anterior two-thirds ‘(i.e., 
toward the epiglottis). Five per cent of Intrinsic cancers invoh-e the ven- 
tricular bands or the ventricles. The appearance of the early intrinsic groAvths 
is tj 7 )ically papillomatous. On finding one, a biop^* is indicated for confirma- 
tion. 

The extrinsic cancers arise from the epiglottis, the aryepiglottic folds, the 
arytenoids, or the piriform sinus. They are usually squamous -celled, with early 
lymphatic invohement. 

A subglottic growth may be seen x>eeping from under the vocal cords on 
relaxed respiration. 

Late destructive changes may cause the collapse of the entire laiynx. 

Paralyses of the Vocal Cords. — ^The intrinsic muscles of the larynx are 
all innervated from the vagus by the superior laiyngeal and recurrent larj’ngcal 
nerves. 

Paralysis may be of central origin, usually including tabes, but also from 
hemorrhage or tumor, sATiDgoroyelia or multiple sclerosis, producing the 
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synUtxnnc of AreUis (ipsyateral paraljsis of the soft paJale, vocal cord, and 
partial paralysis of tbe constrictors of the phai^-nx and esophagus), the sjti- 
dromc of Tapia (ipsilatcral paralysis of the vocal cord, one-half of the soft palate 
and tongue), and the sjTidronie of Schmidt (paralysis of both vocal cords, 
the palate and the sternomastoid and trapezius muscles) . 

Peripheral paralysis of the recurrent larj'ngcal nerve occurs as a result of 
pressure from* aneurj-sm of the aortic areh and from the dilated auricle of 
mitral stenosis. Peripheral paralysis of cither or both the neires also results 
from diphtheria and other infections, lead and other metal poisonings, and 
severance of the nerves during thyroid operations. 



Chapter 30 

BRONCHOSCOPY AND ESOPHAGOSCOPY 

Bronchoscopy is the term applied to endoscopic examination through an 
electric lighted tube, and, while originally resorted to for the removal of foreign 
bodies from the air passages, it has even broader usefulness in the diagnosis and 
treatment of diseases of tJie larjTLx, hiTJophatynx, and tracheobronchial tree. 

Chevalier Jackson has been largely responsible for developing the technique 
of bronchoscopj’. For a complete description of instruments for peroral 
endoscopy and their techniques of usage the reader is directed to the important 
monograph on this subject by Jackson and Jackson. (Diseases of the Nose, 
Throat and Ear, Philadelphia, 1945, TV, B. Saunders Co.) 

Because bronchoscopy has seemed a formidable procedure, the diagnostitian 
has been slow to utilize tlie bronelioscopc as a means of diagnosing obscure dis- 
eases of the air passages. However, since “look and see” is the order of the 
day in physical diagnosis, widespread interest and remarkable development of 
peroral endoscopy has resulted. In everj* accessible region of the body the aid 
of direct vision is called upon to contribute to diagnosis and treatment. The 
diagnostitian in thoracic disease can inspect, palpate, percuss, and auscult from 
the outside, and the roentgenologist can, in a sense, look through the patient, 
but it remains for the endoscopist to look into the bronebial tree. 

Bronchoscopy should be resorted to not only in obscure pulmonary disease 
but also when indicated in the more common diseases, since many of these are 
secondary to undiagnosed lesions in the tracheobronchial tree. Some of the 
indications for bronchoscopy are : 

1. Foreign body. 

2. Suspected bronchiogcnic carcinoma. 

3. Postoperative atelectasis. 

4. Lung abscess. 

5. Bronchiectasis. 

6. Recurrent or unresolved pneumonia. 

7. Unexplained cough or hemoptysis, 

8. Broncholithiasis. 

9. Pulmonary tuberculosis. 

10. Pare pulmonarj* infections, such os the mycoses or syphilis. 

11. Tumors, stenoses, or anomalies. 

The above conditions may be suqiected (1) by the finding, on general 
physical examination, of unexplained phyrical signs, such as rhonchi, rales, and 
dullness; (2) by paralysis of recurrent laryngeal or phrenic nen’e; (3) when 
x-ray examination indicates bronchial obstruction, emphysema, atelectasis, 
infiltration, cavitation, or mediastinal root shadows; or (4) when we have 
unexplained hemoptysis, cough, dr^nea, chest pain, or wheezing. 
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1. Vortign Body . — The air passa$;cs may be invaded by foreign particle? 
from traiihferencc within the body (blood, pus, broncholith, secretion, sequestra, 
wonns). introihiced from without bj- aspiration, or by penetration (bullet, flying 
fragnu-ntj. ('‘arclcssncss in some form is responsible for most foreign body 
accidents I sually a history is obtainable indicating introduction of the foreign 
element, b\it in its absence the finding of acute or ehronic pulmonaiy suppuration 
should mate one suspicious. All the symptoms are qualified by the size, shape, 
chemical eomjiosition, and the length of lime it has been lodged in the air 
passages. 

A careful history, physical examination, and roenlgcnolf^ic study are 
needed as an indication for, or preliminaiy to, bronchoscopy. ^Yhat were the 
date and detail? of the accklciitT Was there choking or gagging while the child 
had food or other .substance in hi? moulbf lias there been any wheezing, 
cyanosis, pain, dyspnea, or fevert The quantity or quality of sputum is im- 
portant, since bloody, foul, or increased sputum suggests an e.'ctensi\o period 
of foreigji body lodgment. General phj'sical examination of the patient should 
}>e made to rule out condition? hazardous to brpncho?coi>j', .such as aortic 
aneurjsm, hj'pertcnsion, serious catxiiac or renal disease, or the presence of 
disease of the central nervous system, such as tabes dorsalis. Lnrjngeal crises 
of talx*.? have been mistakenly thought due to foreign body. 

In the hryngcal foreign body there is present one or more of the sjTnptoms 
of croupy cough, hoarseness, aphonia, bemoptysK dyspnea, apnea, wheezing, or 
cyanosis. 

When in the irac^ioi, In a<Wi(ion to the i>os.sib!e cough, dyspnea, hoarse- 
ness, or cyanosis, we hear the audible slap heard best during cough with the 
mouth open, the ostlimatoid wheeze beard with car close to the patient’s open 
mouth, or a palpaloiy thud. 

Initial symptoms of a bronchial foreign Iwdy are coughing, choking, 
wheezing, etc., as in pharyngeal or tracheal in\ol\oracnt. The general signs 
and symptoms arc tlio?e of a partial or complete olistniction. These have been 
classified by Jackson as (1) by-pass valve — i»artially closed; (2) cheek valve — 
air goes in but not out; (3) check vahe — air emerges but cannot enter; and 
(4) completely shut valve — air passes neither in nor out. 

The physical findings arc dcj>cndcnf upon the extent of the oi»stniction, and 
include changes or absence of fremitus, expansion, percussion note, and breath 
sounds. Kales are found on the invadwl .side in partial obstruction distal to the 
foreign ImxIv, and in complete olwtructioii on the opposite side usually. iIcCrae 
(Clinical Features of roreigii Boilies in the BronchT, r«aucet 1 : 73.>, April 12, 
1924) well summarize? the phjsical signs as follows; 

“Then' is no one description of physical .signs wliieh co\crs all cases. If 
the student will reincmlxT that complete olistniction of a bronchus leads to a 
shutting off of tins area, there should be little difileulty in iimlcrstanding the 
si<'n.s present. The di.Tgn<>sis of empyema may !« made, but the outline of the 
area of dullmss, the fact that there is no shifting diillncs.s-. and the greater 
rt-sUtiiTU'c which is present in empyema tiearh iilwai? ch-sr up any djfijculty 
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promptly. The ahsencc of the frequent change in the voice sounds, so significant 
in an early small empyema, is of value. A large empyema should give no diffi- 
culty. If difficulty remains, the use of the needle should be sufficient. In 
thickened pleura vocal fremitus is not entirely absent, and the breatli sounds 
can usually be heard, even it diminisbed. In cases of partial obstruction of a 
bronchus, it is evident that air still be present, hence the dullness may be 
only slight. The presence of air and secretion \viU probably result in the breath 
sounds being somewhat hareh, and will cause a great variety of rales, principally 
coarse, and many of them bubbling. Difficulty may be caused by signs in the 
other lung or in a Jobe oilier t}».m the one affected by tlie foreign body. If it is 
remembered that these sign,s are likely to be only on auscultation, and* to consist 
largely in the presence of riiles, while the signs in the area supplied by the 
affected bronchus will include those on inspection, palpation and percussion, 
there should be little difficulty.” 

2. In suspected bro7icJiogenic carcinoma biopsy through the bronchoscope 
affords a means of confirming the diagnosis. 

3. In bronchiectasis bronchoscopy serves (a) to demonstrate the presence 
of bronchial obstructive lesions, sucJi as foreign body, tumor, or stenosis; (b) 
for introduction of lipiodol for bronchography; (c) lo observe local foul pus of 
unmistakable odor substantiating the diagnosis; and (d) for therapeutic 
drainage of this pus through the bronchoscope. 

4. Bronchoscopy is useful in ost/ona when allergy management fails to rule 
out tracJieal obstruction. It also serves in status asihmaticus for the removal 
of mucoid secretions wliich the patient is unable to expel by coughing. 

5. In tuberculosis we may secure aspirated bronchial secretions for diagnosis, 
or, when sputum remains positive after adequate therapy, determine the 
presence of tracheobronchial involvement, or before surgery identify a bi-onehial 
lesion. 

6. For diagnostic purposes bronchoscopy is useful in hemoptysis that is 
not definitely associated with pulmonary tuberculosis, heart disease, aortic 
aneuri'sm, or pulmonao’ embolism. This procedure may disclose the hemoptysis 
as resulting from polyps, malignancy, adenoma, bronchiectasis, tracheobronchial 
tuberculosis, or brojicholith. 

7. Atelectasis or massive collapse of tlie lung is a frequent complication of 
major surgery today. The sooner bronchoscopy is resorted to for removal of 
aspirated mucoid secretions or saliva, the belter the result. The superior 
anesthetist of today must be a well-trained bronchoseopist as well, and, if, during 
an operation, tliere has been much accumulation of mucus or saliva in the 
trachea, bronchoseopie aspiration should be carried out before the patient leaves 
the operating room. 

8. BTOnchoscopy often is of service in the drainage of lung abscess, in the 
diagnosis of bronchial and tracheal stenosis, and such rare pulmonarj- infections 
as actinojnijcosis, hlosfomycosis, and leptothrix infections. 

9. Furthermore, bronchoscopy stands as an important adjunct to good 
thoracic surgery, by early diagnosis of lesions, and during and follou-ing opera- 
tion by its administration in the care of the air passages. 
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ESOPHAGOSCOPY 

Esoplmgosco))^ is tlic c'camination of the esophagus with an endoscopic 
tube, and is indicated in any patient who complains of difliculty or pain in 
s\vallowing, or as a preliminary to the first blind passxigc of a flexible Icns-systcm 
gastroscope. Through its use we mar extract foreign bodies or observe 
diseased conditions 

As a preliminary to its iise one should secure a careful historj-, make general 
physical examination, with special emphasis on the nose and throat, being care- 
ful to study the lips, tongue, palate, and pharynx. A mirror examination of 
the larynx and pyriform sinuses may divclcsc an ulcerative or inflammatory 
lesion of tlie larj’ux. An cnlan'ctl lingual tonsil may cause difficulty in swallow- 
ing. A preliminarj* fluorosecipy of the esophagus with opaque mixtuic, and 
roentgenogram, is frequently of great value. 

Contraindications to its usage are the presence of aneurysm, advanced 
organic disease, extensive esophageal varicosities, and acute necrotic or corrosive 
esophagitis. 



Chapter 31 

PROCTOSIGMOIDOSCOPY 

W’hilc the diagnosis of most colonic disorders is relatively easy, the careful 
history and routine physical examination will often suggest the need for special 
iiuiuiiy. The terminal three and onc-half inches of the digestive tract cajj be 
palpated by the finger, and the interior of ‘the lower ten to twelve inches can be 
looked into by means of a proctoscope and sigmoidoscope. If ciuefnlly done, 
this is not a painful procedure, and our success with the proccdiue as an ad- 
junct to diagnosis requires that it be as painless as possible. "We arc aware that 
examination is often deferred by the patient because it is believed to bo pain- 
ful. 

To assure a minimum of pain, the following points shoiild be remembered' 
(I) the patient mxist be given an enema the night before and on the day of ex- 
amination; (2) the instruments must be well Inhiicatcd; and (3) the j'atient 
shotdd be examined in as comfortable a position as facilities pcimit I believe 
the inverted position, first described by Hanes (Buie, L. A.: Vracixcal Proc- 
iolo{]y, Philadelphia, 1938, W. B. Saundci's, p. 29), made possible by a tilt 
table, is the best. Similar eftcctivcness can be secured by the knee-chest posi- 
tion, or by having the patient lie across a bed witli his head and shoulders 
on a pillow on the floor. 

As a preliminarj’ to the examination, a careful inspection of the buttocks, 
separated by the hands, often reveals a -paiiifnl condition, such os a fis.siiie, con- 
tiaindicating proctoscopy. If insi>cction Is negative, digital oxamiiiation is 
carried out (see Chapter 14, p. 432). After this is done, the confidence of the 
jjatient can be \yon by informing bim that the insertion of the instrujnent will 
be no more discomforting than the finger. 

There are many good proctoscopes and sigmoidoscopes with excellent light- 
ing ax'rangeincnts on the market today. If digital examination suggests a 
pathologic condition, the short proctoscope is inserted first; othenvise, tlie narrow 
gauge sigmoidoscope shoufa’ fie imniedVafefy used fo avoid' two inserfjons or" in- 
struments. 

Never blindly insert the instrument further than the area explored by the 
finger, nor push it firmly against the bowel wall until the lumen ahead is 
identified by removing the plunger, so that, the field can be brought under direct 
obsen'ation. The great value of the inverted position is that, on removal of the 
plunger, air passes into the rectum ballooning the walls and making the insertion 
of the proctoscope under direct vision easj- for both the patient and the examiner. 
When using the sigmoidoscope, it is inserted to its full length (10 to 12 inches) 
and then slowl}* withdrawn while careful scrutiny of the mucosal surface is made. 
Frequently long cotton applicators or snetion is needed to keep the field clean 
for proper examination. On completion, the instniment is carefully and slowly 
withdraxvn. 
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Tlic jinwlosiginoiilo^eopc is indicated for (1) general cKenation of the 
tonniiial ten inches of the digciilive tract, (2) procurement of eiiltui’es; and (3) 
si'cnring hiopsy. Sonic of the diseases diagnosaMc hy use of the sigmoidoscopie 
examination arc ns follows: 

1. Carcinoma and Other Malignant Tumors.— About 73 per cent of car- 
eiiuima of the colon is in tlie terminal ten inches, and wc should be on tlie look- 
out for this disease when the patient is over t«cnt}--fi\e jears of age, and 
when one or more of the following conditions are present: (a) constipation 
or diarrhea; (li) passage of blood and mucus from the rectum; (c) pain, usually 
associalctl with defecation; (d) gas consciousness; (c) attacks of partial or 
abrupt complete obstruction (73 per cent of tumors of the left colon causes cither 
partial or complete olistruction, usually chronic, but often tpiite abrupt); (f) 
abdominal mass; (g) unexplained loss of weight and strength. 

Tumors of the rectum and anus may be eonfased with hemorrhoids. 
“Twenty per cent of patients with cancer of the rectum and anus have been 
sulijeeted to hemorrhoidectomy within six months of the recognition of malig- 
nancy.” (Pcinlicrton, .1., and Dixon, C. F.: Surg., Gyncc. & Obst. uSt 4C2, 
Fob., 1934.) Tlicn.‘forc routine microscopic examination should be made of all 
tissues remosed at anorectal operations. 

The sigmoidoseopic e.xammation may ^c^eal the common encircling, sc&silc, 
nodular form, or the colloid type of adenocarcinoma without ulceration if inado 
caily in the disease. With ulecratioii comes bleeding and sccoudars’ infection 
whieli accounts for a degree of necrosis and Its attendant fever, Icucocytosis, 
tenderness, and cachexia. 

2. Ulcerative I.e8lons. — Among these are: (a) idccrnlirc eohVis 

wliosc* various stages, as demon.strafed by the use of tlie sigmoidoscope, range 
from the very early hemorrhagic spots of pln-j>oinl size, to the second stage of 
pi'iiernl hyperemia with the mueova somewhat swollen, wliieh on mild trauma 
shows frank blecsllng, and the third stage with rod, edematoas mucosa of 
granular appearance with oozing of free blood, and on to the sewrely acute 
fulminating stage, where the sigmoidoscope must be passed carefully, little or no 
normal membrane Iwing visible, and the presence of a mucopurulent sanguinoiis 
exudate or a diphtlicria-like membrane. The clironic phase .sliows a narrow 
tubular gelatinous-appearing lumen with complete loss of normal architecture. 
One finds 95 per cent of these cases in the rectum or terminal sigmoid. 

(b) Amebic l)i/$cntcry . — Seldom do wc fail to find amebic ulcers through 
sigiiioidosi-opy, and when frequent stool examinations fail to dcmon.stratc the 
ameba, wc verj' often can identify them from the exudate of ulcerated mucous 
mrinhraiie reinoM-tl through fhc sigmoidoscope. The (ypical amebic ulcer is 
oval, ]>mirlied out, and v.srying from 5 lo 15 mm. in length, and msually has its 
siirfiH-c eovensl with MikhIv mucus. The alwcnrc of inflammation between the 
ulcers differentiates amebiasLs fnnn ulcerative colitis. 

(e) liy^tnUry . — Here the signioicloscopic e.xamiiiation shows a 

li%l«‘re!iiia of the entire mucosa, witli small bleeding ulcers which cannot lie dis- 
tiiiguklieil from ulcerative colitis. In the chronic stage it may also show the 
pieture of i<liopatlnc ulcerative cotUiv 
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3. Benign Polyps. — These are usually located in the rectum or terminal 
sigmoid. The rare adenomatous polyposis is differentially diagnosed by the 
use of the sigmoidoscope. 

4. Strictures of the rectum or sigmoid can be correctly observed only by 
proctosigmoidoscopy. 

The location of foreign bodies, fMtitial proctosigmoiditis, and melanosis colt 
is likewise a feature of the usefulness of the proctosigmoidoscope. 

For the securcraent of cultures the removal of material for bacteriologic 
study from the rectum or sigmoid through the sigmoidoscope is often indicated. 
Long sterile cotton applicators or a metal spoon or curette serves for this pur- 
pose. Similar means is resorted to for the securement of material for parasitic 
study. 

Furthermore, the sigmoidoscope quite naturally' serves for the purpose of 
securing biopsies of questionable tumors of the rectum and sigmoid. 



Chapter 32 

GASTROSCOPY AND PERITONEOSCOPY 

White tJje diagnastio values a»d limitations of osophagoscop/ and proeto- 
siginoidoseopy are well known to the clinician, tlic diagnostic value of the 
gastroseope, a rattier rceont addition, has not j'ct hcen fully appraised Cockus 
says (Bockus, Henry L. : Gastroenterology, Philadelphia, 1943, W. B. Saunders, 
Yol. I, p. 235), “ Uiuiucstionably the flexildc gastroscopc is opening up new 
diagnostic cliaiincls. The method has already justified itself in the study of some 
patients with ii suspicion of stomach disease . . . gastroscopy should be called 
upon in any case in which the diagnosb remains obscure after tlie applieation 
of roentgenography and otlicr diagnostic aids. Everj' gastroentcrologlc clinic 
should be <yiuippo<l with n tlcx'ihlc gastroseo/w and its personnel should include 
someone trained in its use ” 

lu tho hands of one familiar with Us use the lens-system flexible gastro- 
scope of \VcIf*Schindler (Schindler, Rudolph: Gastroscopy With the Flexible 
Gastroscopc, Chicago, 1937, University of Clilcngo Tress) can readily and safely 
be used as an office pi-occdurc for the diagnosis of diseases of the stoniueh 
mucosa. The ga.stroseopy is iicrformcd on a fasting Klomacli. As a preparation 
the patient is given yjoo gr. of atropine liypotlcnnically, followed by anesthetiza- 
tion of the tiireal by spraying with 2 per cent ponlocainc. One grain of sodium 
phcnobarbital may bo given bypodcrmifally lo counteract any 5diosyneras>* to 
pontocaine. 

There are hut fesv contmiiidications to the use of tlic flexible gastroscopc. 
These arc: 1. Disease of tiic esophagus. X-ray examination of tho esophagus 
or open tube csophagoscopy should precede gastroscopy. 2. Disease of the 
mediastinum, sucli as aneurysm or lunior. 3. Acute febrile conditions of the 
abdomen and acute conditions of the stomach, sucli as acute gastritis. 4. 
Others tiiat make the procedure dillicult, such as deformity of the spine, heart 
failure, dyspnea of any cause, or a *‘diffi«iU” patient. 

Despite the fact tliat wo arc unable to visualize tlic entire stomach — 
the blind spots Iicing an area on the greater cur\-aturc at the tip of the instru- 
ment, a .strip of the posterior ssall under the instrument, the upjier part of 
the lessor curvature, and a part of the fornix olmsc the cardia— the gastroscopc 
serves well under the following conditions: (J) wjien .x-ray examination is 
negative in .susiicetcd gastric disease; (2) abnormal or inronclusive x-ray find- 
ings; (3) gastric nicer; (4) malignancy; (5) indeterminate conditions with 
stomnrb .symptoms. 

Tho gastroscopc is the only means of csfaWishiiig conclnsisely the diagnosis 
of postri/it. Montgomcrj' and others (Teptic Uletr, fiastritls and T.syeho- 
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neurosis, J. A. 51. A. 125 : 890, July 29, 1944) found that 50 per cent of a large 
series of patients without demonstrable evidence of peptic ulcer suffered from 
some degree of gastritis. Benshavr (Beashaw, R. J. F..- Cleveland Clin. Quart. 
11: No. 4, Got., 1944) in his experience finds “gastroscopy of major value as the 
only or principal means of establishing the diagnosis in 25 per cent of all cases 
examined. -The diagnosis in most of the cases comprising this 25 per cent ^vas 
chronic gastritis. However, a Significant number of gastric ulcers which had 
not been detected roentgenologically were fotnid by gastroscopy. Also the 
diagnosis of a significant number of doubtful cases of benign and malignant 
ttunors and ulcers was definitely established by gastroscopy.” 

Combined with fluoroscopy and study of gastric contents, gastroscopy has 
added much to the methods of diagnosis of diseases of the stomach. 

PERITONEOSCOPY 

Peritoneoscopy is the procedure of visualizing the peritoneal cavity by 
means of an optical instrument. Through this the liver, falciform ligament, 
omentum, anterior surfaces of the intestines, fundus of the gall bladder, pelvic 
viscera, parietal peritoneum, and sometimes the appendix may be seen. Ruddock 
(Sui^., Gynec. & Obst. 65 ; 623, Nov., 1937) in a series of 500 examinations had 
but 8 operati^'c accidents, with one death folloiring biopsy of a metastatic car- 
cinoma nodule of the liver. He reports that of 140 suspected cases of cirrhosis 
of the liver diagnosed by clinical means there were 20 incorrectly diagnosed, 
whereas by use of the peritoneoscope there were but 6 incorrectly diagnosed 
of 120 cases called cirrhosis. Of these six coses, two turned out to bo malig- 
nancy, two normal, one hepatitis, and one incomplete examination. There was 
also a high percentage of accuracy of diagnosis in tuberculous peritonitis, peri- 
toneal metastases, suspected malignancy of the liver, and 100 per cent accuracy 
in making the diagnosis of ectopic pregnancy in 13 cases of 31 suspected. Of 
the 18 cases incorrectly diagnosed clinically, 10 were intrauterine pregnancies, 
4 were intrauterine pregnancies with pelvic inflammatory disease, 3 were 
pelvic inflammatory disease, and 1 a ruptured ovarian cyst. He reported a 
statfeticaf study of 403 cases, showing 31.7 per cent accuracy of diagnosis as 
compared to the clinical accuracy of 63.9 per cent. He states in his summary 
“Peritoneoscopy should be selected in lieu of a diagnostic laparotomy where 
it is necessary to determine malignancies, metastases and extent of involve- 
ment, to differentiate tumor masses, and localize them, to examine the surfaces 
of viscera and pelvic organs, or to corroborate a diagnosis or to obtain biopsies. 
It should not be selected for use in cases witli inflammatory lesions in the 
peritoneal cavity. The procedure cannot take the place of surgery, but, by 
making a definite and correct diagnosis, it may prove a valuable aid, if the case 
is an operable one and surgery is deemed neccssarj'.” 

Two of tlie most practical uses of the peritoneoscope are in (1) ascites, in 
the diffeiential diagnosis of cirrhosis of the liver, generalized abdominal car- 
cinomatosis, and tuberculous i>eritonitis, and (2) liver disease, especially with 
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hepatomegaly. The contraindications are (1) acute inflammation in the ab- 
dominal cavity, (2) distention, because of danger of bowel perforation, (3) 
presence of knovm adhc-sions, and (4) the very obese patient. The examination 
is carried out in the operating room, wth laparotomy technique. The patient 
need not be hospitalbcd more than one day. Although peritoneoscopy has been 
used for more than forty years, little usage is made of this important diagnastic 
procedure today, and the relative safety with which exploratory laparotomies 
can now be made will certainly not tend to increase its usage. 
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subphrenic, 433-434 
examicatioa of, by x ray, 728 
Acliondropbsia, 482 
Achylia gastrica, 644 
Acidosis, 634-635 
Acrocyanosis, 519 
Acroaiegaly, 215 216 
examination of, by x-mj, 684 
in head. 239 

Leonard Mark's description of, 216 
pituitary hyperfunction in, 213 216 
Actinomycosis, examination of, by x-ray, 680 
of lungs, 423 
in neck swelling, 268 

skin eruption, granulomatous due .to, 194 
x-ray examination of, CSO 
Adams Stokes sj-ndrome, 306 30" 

.Vddison’s anemia, 575 
disease, 244 

skin in endocrine gland disease, 232 
skin pigmentation due to, 204 
Adenoids, 239 

Adenoma, hyperinsulinism due to, 237 
of parathyroid, 218 
Adie’s pupil, 574 

AdAwsif de}oro<H (Dercam’s disease}, 178, 
506 

Adrenal gland, tumor of. adrenogenital syn- 
drome, 224 

Adrenogenital syndrome, 224 
Agraanl^ytic angina in mouth diseases, 249 
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Albumia senini ia bloo>), C38 
tests for, CIS 
in urine, CIS CID 
AILuminurja, causes of, CIS* 
orthostatic, G19 
rctinosi.s, 820 821 

Alcoholic intoxication, equilibrium disturb 
ance due to, COS 

neuritis, GC3 

Alcoholism, dclirinm in, 153 
^Vlkalosi«, C3-J C33 
Alicrcj. 103, 407 
abdominal, pain due to, 103 
hyJrartliro)*!*, intermittent, 497 
Amenorrhea, 230 
Amphoric hreathinc, 400 • 

Amjhse, in bWI, C.l" 
normal value, 029 

Amyotonia eon;jpnita (OppcnlieimV disen-e), 
583 

Amyotrophic lateral sclerosis, 543, 570 
spinal fluid in, Co8 
Anal fissure, 532 

Anchondropla»ia in head di«cn«cs, 238 
Androjryny, 181 
Anemia, Addison’s, 575 
pernieiou*, 575 
skin chances due to, 200 
secondary, skin chances doe to, 208 
Anesthe>ia, C02 
due to cervical rib, 1 12 
enrlicnl, 003 
due to hysteria, 113 
hysterical, 003 
in leprosy, 603 
line to nerve injury, 112 
due to syrincomycHa, 112 
due to tabes dorsalis, 112 
of trunk, 574 
Aneurjsm, 510 
of aorta. 302 393 
di**eetinc, 3S7 
rupture of, .393 391 
arterial, .393-394 
nrferiorenou', 391, 523 
of axillary artery, 521 
dl**cct>nc. 087 

examination of. by X-ray, 700 
of femoral arterv, 521 
in mToenrdium div^*e of, 380 
mtotic. 395 

nock pul»ation due to, 267 
pain due to, pi 
of popliteal artery, 521 
X my examination of, 700 
Anjina, ftcraaiiloeytic, 219 

peeton., 53V3'‘-0 3fi7 
difterentlai diacnosli of, 140 
Anginal, thomeie, syndrome, pain in, PO 
Ancinncurolie c-lcm-t, 200 
Ankle clonus reflex, 538 
jerk TcficT, 530 

Anomalies, eoBCcailal. exarrinalioa of, bx 
x-ray. CSS CS9 
Anorexia, cau«cs of, 115 
nervon, ISO 


Anterior crural paralysis, 540 
' poliomyelitis, 5C0-501 
sjmdromcs of, 501 
tibial paralysis, 540 
Anthrax, in neck eiveliing, 263 
ekiB eruption, granulomatous dne to, 194 
Anuria, causes of, 128 
Aorta, di<ea*es of, 387-394 
anearysm. 392-393 
I di«socting, 387 

I rupture of, 393 394 

aortic valve, discn«es of, 341 
aortitis, 390-391 
pain doe to, 91 
eypbilitie, 389 394 
nrtcrio«c!ero«is of, 3S8 389 
atheroma, 388-389 
coarctation of, 345, 348, 009-700 
congenital, 315 

examination of, by x ray, 099-700 
congemtAl coarctation of, 345 
examination of, by x my, 097 
raurmnr, An«tin Flint's, In nortie 
recurgiiation, 343 
occlusion, 387 

regurgitatioD, nertlc, Austin Hint's 
murmur In, 343 
neck pulsations in, 267 
rupture of oneurysm, 393 391 
iiefero<»«, orterial, of, 388-3S9 
stenosis, 343 344 
syphilis of, 3S9 394 
dyspnea, paroxysmal due to, 131 
valve, aortic, di*oa»es of, 311 
X ray examination of, 097 
Aortic regurgilallon, 341-343 

Austin Flint '$ aurmur in. 343 
ne<k pulsnlions due to, 20? 
vahe diseases of, 311 
Ao-titis. 390 391 
pain due to. 01 
syphUitlc, 2W391 
•Aj'pendicifis, 474 473 
"ffironfe," 473 

Ilertzler, Arthur on, 15 
* examination of, by X ray, 763 
I pain due to, 00 
I X ray examination of, 705 
I Apex beat, palpation of, 316 
f Aphasia, 600 
I Apoplexy, 503 

' Arachnoid hemorrhage, stupor duo to, CIS 
Aran-Ducheono progressive muscular atrophy, 
579 

Argyll R*>ljcrt«nn, Douglas, pupillary reae- 
tion, 204, 572 

Argyria, skin discoloration duo to, 204 
Aribnflavin, S43 
Arm. atrophy of, 480 
palm in. 0. 

Arrbenotilxstomata of ovary, 221 
Arrhythmia, ainus, 309 310 

ebosTB i<y eleetrt<eardiogTnm. 785 
.Arsenical neuritis, 584 
ArterW venous anearysm. 394, 323 
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Arteriosclerosis, 353, 514-51C 
of aorta, 3S8 3S9 
cerebral, 612 

mental state Jue to, C12 
tremor due to, 5SS-586 
Artery, axillary, aneurysm of, 521 
cerebellar, posterior inferior, occlusion of, 
signs of, 559 
symptoms of, 559 

cerebral, pain duo to distension of, 82 
coronary, disea'ie of, electrocardiogram in, 
802-311 
occlusion, 368, 370 
femoral, aneurysm of, 521 
mesenteric, superior, embolism of, pain doe 
to, 103 

popliteal, aneurysm of, 521 
Arthritis, 488-499 
examination by x-ray, 689-693 
gonococcic, 491-492 
noninfectiou", bachaehe due to, 106 
osteo-, 490 
pneumocoecic, 493 
rheumatoid, 483^39 
Byphllitic, 499 
Bjringomyelic, 497 
tubcrcalous^ 490 
x-ray examtoation of, C89-G93 
ABcItes, 453 

Asthenia, ncuroctrculatory, of tachycardia, 
800 

Asthenic syndrome, 189 
Asthma, 138, 411-412 
broacmal, 410-412 
cardiac, 138 
Ataxia. 571-576 
cerebeilar, 675 
nit, 548 
Friedreich’s, 575 
gait, 540 
locomotor, 571 
Uarie’s, 676 
paralysis, 540 

Atelecta®ls, bronchoscopy in, 833 
of lungs, 427 

Atheroma, of aorta, 38S 389 
Atheromatosis, cholesterol in, 637 
Athetosis, 541, 590 
Atrophy, 579-580 

AranDuchenne progressive muscular, 579 
of arm, 486 

Charcot -Marie neural peroneal, 580 
facioscapulohumeral, of I/andonzj-Dc 
jerine, 579 

juvenile scapulohumeral, of Erb, 579 
Landouzy-Dejerine facioscapulohumeral, 

579 

of leg, 486 

of Leyden-Moebiu’, 580 
muscular, progressive, 180 

of Aran-i)aehenne, 579 _ 

neural peroneal, of Charcot-MaTie-Tootn, 

580 

of Werdnig-Hbffmann, 580 
yellow, acute, of liver, 459 
Auenbrugger, percussion, classic description 
of, 164 


I Aura, 85-86, 591 
[ of epilepsy, 691 

I in migraine, 85 

[ motor, in migraine, 86 
1 Auricular extrasystoles, shown by electro- 
, cardiogram, 78S 

SbriVatSoB, 312 

shown by electrocardiogram, 769-791 
flutt^, 306 

Auieultation, 1G4-165, 318-321 
Buslmell’s observations on respiratory 
acoustics, 171 

decibel, the unit of sound in, 166 
Lsennee’s description of, 1G9 
methods of, 164 165 
origin of chest sounds, 170 
thorax as a resonator in, 168-169 
transmission of chest sounds, 170 
Avellis syndreoae, 557 
Axilla, swellings of, 281 
Axillary artery, aneurysm of, 521 
Ayerra’s disease, 360 
Azombin test for liver, C50 

B 

Babinshi refie:^ 537 
Babinshi-liageoite syndrome, 557 
Bacillary dysentery test, 667 
Backache, 104-110 
causes of, 104 


intervertebral disk rupture, 108 

kyphosis, 107 

loi^osis, 107 

lumbago, 109 

oeurosis, 220 

nucleus pnlposus rupture, 108 
osteomyelitis of spine, 105 
Paget’s disease, 107 
rupture of intervertebral disk, 108 
nucleus pulposus, 108 
sacroiliac strmn, 103 
scoliosis, 107 
spondylolisthesis, 109 
trauma, 107 

tuberculosis of spine, 104 
undnlant fever, 105 
frequency of, 104 
reflex, 109 
Banti's disease, 464 
B&r&ay test, 610 
Barbttorates, delirium due to, 153 
Basal metabolism, 814, 817 
in children, 214 

detennination, method of, 813-814 
in disease, 815 816 
in endocrine diseases, 817 
normal values, 815 
in thyroid diseases, 816-817 
valnes, normal in, 815 
B^'s Mlsy, 239 
Bence-Jones proteinuria, 620 
Benedict's syndrome, SCO 
Benzedine test lor blood in stools, 646 
Beri-bcri, in heart disease, 381 
Bicep jerk reflex, 534 
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Biernncki’s sign, S74 
Bilirubin test, 640 
Biot’e breathing, 175 
dyspnea in, 134 
respiration, 175 

Bi'muth, «kin discoloration due to, 204 
Bladder, disea«es of, 127-12S 
anuria, cau'es of, 123 
hematuria, causes of, 123 
incontinence, urinary, causes of, 12S 
polyaria, cau«es of, 127 
due to nephritis, 127 
urinary pain in, 30 
urination, frequeney of, 127-123 
urine, incontinance of, causes of, 123 
Bla«tomyco«i*. examination of, by x ray, 680 
of lungs, 420 

skin eruption, granulomatous, due to, lOt 
Bleeding time, normal valnc, 623 
Block, bundle branch, ahomi by electro 
cardiogram, 801 

Blood; 

albumin, normal rnlues, 622 
amjlnse, 637 

benzedine test for, in stool", 640 
bleeding time, normal xaloe, 623 
calciuna, 637 

carbon dioxide combining power of, 633 
celts, abnormal, 624 633 
red, 624 C2S 
nhite, 625 

cellular, normal rnlues, 623 
ehemiitry, 620 639 
emylnse, normal ralue of, 620 
enlelum, normal mine of, 620 
carbon dioxide, normal mine of, 620 
rhiorldes, normal ralue of, 029 
cholesterol, normal ralue of, 629 
creatinine, normal mine of, 620 
glucose tolerance, normal ralue of, 620 
io<Hao, normal value of, 629 
nitrogen, normal ralue of, 629 
nonprotcin nitroeien, normal ralue of, 629 
norma! values, 622, 629 
phosphatase, normal ralue, 629 
phosphorus, normal ralue of, 629 
potassium, normal value of, 629 
proteins, normal values of, O”** 
sodium, normal values of. 629 
sugar, normal values of, 629 
urea, normal values of, 629 
uric acid, normal values of, 629 
chlorides, 633 
cholesterol, 636 

coagulating time, normal value. 62.1 
color index, determination of. 627 
creatinine in, 612 
culture, 071 
diseases of, in eye, 257 
in gums. 215 
hemophilia, 466 
of joints, 496 
examination of. 623 623 
formation of, 623-624 
fragility, normal value of, 623 
globulin, normal value of. 622 
glucose tolerance te«t, 632 633 
lo.!me in, 6>37 

leueoeytosis, 626 


Blood — Cont'd 
leneopenia, 627 
lymphocytosis, 627 
nitrogen, nonprotein, 631 
normal values: 
albumin, 622 
bleeding time, 623 
cellular, 623 
chemical, 622 
coagulation time, 623 
fragility, 623 
globulin, 622 
prothrombin, 623 
sedimentation rate, 623 
pliosphatase, 633 636 
pbosphorns, 633 
pressure, 347-352 

clinical ralue of determination, 332 
high, causes of, 352 
low, causes of, 352 
methoda of determining, 347-349 
normal range, 330 331 
proteins, 637 

prothrombin, normal value, 023 
red cells, 624 625 

saturation index, determination of, 628 
sedimentation rate, normal raloes, 623 
serum, 633 
alburn^ 638 
globulin, 638 
in stools, 646 
benzidine test for, 646 
sugar in, 632 
normal value, 629 
tests, 032-633, 646 
benzidine, for blood in stools, 64H 
glucose tolerance, 632-633 
urea, 631 
uric aeid is, 631 
ve«eel«, diseases of, 510 
aneurysm, 510 
embolism, 510 

volume, index determination of, 628 
white cel!*. 625 
Body, 175, 178 
contour, 178 
temperature, 175 
Bocck's earcoid, 193 
Bone*, 217, 500 505 
deformities of, 503 
destruction of, 217 
diseases of, 500-505 

fibrocytic bone disease, 238 
osteitis deformans, Paget's di«ea«i», 502 
503 

osleomataeis, 502 
o'teorayelilis, 500 

Paget's disease (osteiti* deformans) 502 
503 

rickets, 502 
scurvy, 502 
syphilis, 500 
tuMrenfo'is, 500 
tumors, 501 

examiimtion of, by x ray, CSO 6S3 
formation of, 217 

Brachial neurhi*, 597 
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Bradycardia, Adams-Stokes syndrome. SOB- 
SOT 

bundle branch block, 308 
due to heart block, 306 307 
sho\Tn by electrocardioffram, 795 801 
sinue, eliomi by electroeardiogram, 705 
Brain: 

abscess, spinal fluid in, <357 
stupor due to, 614 
pain in, 81 
tumor: 

headache due to, 89 
hemiplegia due to, 568 
mental state disturbance due to, 610-611 
retina in, 821 
Brauchiogenic cysts, 275 
Breasts; 

carcinoma of, 284 
chronic ma.^rtitis of, 232 
exaroination of, methods of, 284-285 
inflammations of, 2S3 
mastitis, chronic, 282 
methods of examination, £S4 285 
nipples, 234 
Breathing, 399-400 
amphoric, 400 
Biot’s, 175 

bronchial, 399 '■ 

Cheyne-Stokes, 174 
cocrtvheel, 400 
Hlppocratie, 174 
Tesieutar. 389 
Brewer *a kidney, 462 
Brodia’a abscess, 500 
Broin*ulfa1em test. 650 
Bronchi, 406-412. 702-704 
diseases of, 406-410 
asthma. 410 412 
bronchiectasis, 40C-407 
bronchoscopy in, 833 
examination of, by x-ray, 703 
bronchitis, 4C6, 408 
acute, 40G 
chronic, 406 
fibrinous, 408 
broncholithiasis, 408 
pneumonia, 420 

examination of, by x-ray, 702-704 
foreien bodies in, 409 
Bronchial breathing, 399 
Bronchiectasis, 406-407 
bronchoscopy in, 833 
examination of, by x-ray, 703 
Bronchiogeaic carcinoma, 424 
bronchoscopy In, 833 
cough due to, 142 
Bronchitis, 406 
acute, 406 
chronic, 406 
Broncholithiasis, 408 
Bronchophony, 400 
Bronchopneumonia, 420 
Bronchoscopy, 831, 833 
in atelectasis, 833 
in bronchiectasis, 833 
in bronchogenic carcinoma, 833 
for foreign bodies, 832 
indications for use, 831 
surgery, thoracic in, 833 


Brow&'e sign in Buerger’s disease, 518 
Brown-Seqnard syndrome, 570 
Brucellosis, backache due to, 105 
skin test for, 671 
tests for, C67 
Buerger's disease, 518 
Brown’s sign in, 518 
phlebitis mi^ans in, 513 
thromboangiitis obliterans in, 517-518 
Bundle branch block, bradycardia, 308 

shown by electrocardiogram, 798, 801 
Bursitis, 499 

Buslinell, Col. George E., auscultation ob- 
servations on respiratory 
acoustics, 171 


C 

Cabot, Bichard, ea«e teaching in medicine, 1 
Calcium, in blood, C37 
normal value, 629 
Capillary dilatation, 193 
pulxe, 314 

Capp’s experiment in pain ja pericardium, 79 
in pleural pain, 79 

Carbon-dioxide, combining power of blood, 
633 

normal value, 629 
Carcinoma, of ampulla of Vater, 473 
of breast, 2S4 
bronchiogenie, 424 
bronchoscopy in, 833 
cough due to, 142 

of colon, examitatjon of, by x-ray, 771-772 
proctosigmoidoscopy in, 836 
of spleen, 463 

of stomach, examination of, by x-ray, 757- 
758 

Cardiac asthma, 133 

Cardiospasm, x-ray examination of, 740-741 
Caries, 248 

Caruett, John Burton, on intercostal neural- 
gia, 100 

Caraetl’s sign, 448 
Carotid tumor, £75 
Carotinemia, skin, of, 202 
Co*e (eaehiug, Cabot, Richard, 1 
Cells, blood, red, 624-625 
white 625 

Cellular blood, normal values, 623 
Cerebellar artery, posterior inferior, 559 

occlusion of, signs and symptoms of, 
559 

ataxia, 575 
gait in, 548 
signs of, CIO 

Cerebellopontine angle tumor, 576, 609 
Cerebral arteries, pain in due to distension 
of, 82 

arteriosclerosis, 612 
mental state dne to, 612 
birth palsy (Little’s disease), 570 
hemorrhage, spinal fluid in, 658 
hemiplegia, due to, 567-568 
Cerebro spinal fluid, 654-658 
ceils in, 655 

changes In, due to disease, C36-C58 
earaminatjon of, 634 G56 
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Lange test in (colloi'lal gold test), 653 
656 

pressure, CS-l 655 
QueeVenstedt test in, 655 
tests for: 

colloidal gold, G55 G56 
Lange test, 633-656 
Queckenstedt test, 655 
in xanthochromia, 655 
Cervical rib, 275, 4S2-484 
anesthesia due to, 112 
examination of, by X ray, 683 6S9 
Cestan-Chenais syndrome (or Jlaymoad Ccsian 
syndrome), 560 
Gianere in syphilis, 521, 537 
Chancroid, 527 

Charcot -liC} den crystals in sputnai, 640 
Cliarcot-Jfarie »nu«clc atrophy, 543 
Charcot-SIarie Tooth neural peroneal atrophy, 
580 

Charcot’s joint, 497 
in syphilis, 676 
triad, 586 

Chemical Intoxication, eye, la, 257 
Chest, 277-278 
contour, 277 
deformities of, 278 
emphysemacons, 278 
mobility of, 278 
phthisic, 277 
sounds, 170 

anseultfition, origin of, 170 
transml'shsa of, 170 
Cheync-Stohes breathing, 174 
respiration, 134, 174 
Chlari's syndrome, 453 

Chickenpox, skin eruptions, vesicular, due to, 

201 

Chills, 176 

Chlorides, in blood, 638 
normal value, 629 
Choked disk, retina, of, 821 
Cholecystitis, iCC-4G7 
Cholelithiasis, 400-407 
^oicsterol, 636 637 
in atheromatosis, 637 
of blood, 636 
in janndicc, 637 
in lipoid nephrosis, 630 
normal value of, 629 
serum, SH 

in thyroid disease, 6-17 
in xanthomatosis, C36 
Chorea. 541, 590 
Huntington’s 590 
Bydenham’s, 541, 590 
Chvostek’s sign, 542, 59S 
in tetany, 235 

Circulation, coronary, anatomy of, 801 805 
Cirrhosis of the liver, 469-170 
biliary, 470 

telangiectasis, due to, 193 
Ciaudicslion, interraiffeaf, 510 
(Haw band, 507, 555 
Clubbed fingers, 179, 49S-499, 510 
Hippocratic fingers, 493 
Clutton’i joints In syphilis, 673 


Coarctation, of aorta, 387 
Coccidioidomycosis of the lungs, 429 
Cognheel breathing, 400 
Cold, common 405 

Cole, IVnrren E., on gallbiadder dye, 774 
I'oliiig, mucous, pain in, 103 
ulcerative; 

I chronic, 480 

proctosigmoidoscopy m, 836 
I X ray examination of, 768 769 

Colloidal gold test for cerebrospinal fluid, 
655 656 

Colon, careinoma of, 463 

examination of, by x-ray, 771-772 
examiimtion of, by x-ray, 765-763 
polyposis of, examination of, by x-ray, 771 
tiunor, beni^ of, examination of, by x ray, 
771 

Color index of blood, detcnuination of, 627 
Coi^ causes of, 145-146 
diagnostic procedures in, 147 
internal hemorrhages due to, 146 
Common cold, 405 

Congenital anomalies, examination of, by 
x-ray, 683-689 
ConjoactivitU, types of, 258 
Constipation : 
atonic, 773 

examination of, ^ x ray, 772 773 
signifiranco of, 122 
epaMic. 773 
Constitution, 183 
Constitutional inadequacy, 186 
asthenic syndrome in. 189 
linear phjaique in, 187 
t*OD«umplioD, galloping, 415 
Contractions, premature, 309-311 
shown by eVetroeardiogram, 783 
Conlractore, Dupurtren’s, 505 506 
Volkmann's, 605 
Convolsiona, 541, 691-595 
causes of, 148 180 
diagnosis, diltercntiai, 131 
due to eclampsia, 594 
Cornea, ({i«ease« of, 261 
Coronary artery: 
cireulation, anatomy of, 801-805 
diseases of: 

diagnosi*, differential, 374 375 
oecluiion, 368-370 

patterns of, shown bv electrocardiogram, 
610 811 
prognosis, 375-37C 
thrombosis, J. B. Herrick on, 802 
Cor pulinonale, 376 377 
Corrigan pulse, 313 
Cortical anesthesia, 605 
Costea’a eyndrome, 736 
f'nugh, causes of, 142 
dite to broBckoceoic carcinoma, 143 
Cmnip, writer’s, 580 
Creatiniae, in blood, 632 
normal value of, 629 
(’remaateric reflex, 537 
C.'rtiBisai, 212 
Cri«i«, Dietl’s, 465 
gastric, 574 
Cryptorchidism, 228 
Cur-«hannD’s spirals in spntum, 640 
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Cusliing’s s}inlrorac, 223-224 
Cyanosis, 335 
causes of, 135 
Cjstic iungs, 424 
Cysts; 

branchiogenic, 275 
of liver, 472 
of spleen, 464 
tliyroglossal, 275 


D 

JiM't/l/tJs, SOI 

Dairy niple’s sign, 260 
Data, accumulation of, 52 
judgment of, 52 
omi«s)On of, 55 

Decibel, unit of sound in cuscultatioo, 11>C 
Deficiency states, 181 

Degeneration, hepatolenticular {\V'iIson^a dis- 
ease), 570 571 

lenticular, progressive, 570-571 
Delirium, 153 
due to alcolioli<n], 153 
due to barbiturates, 153 
Deltoid paralysis, 487 

Dertum’a djsfaie (ndiposis dolorosa), 378, 
500 

Dersiatit!?, pellcgm, is, SOI 
Dermatomyositia, 230 
Diabetes: 

bronte skin pigmentation due to, 204 
insipidus, 237 
melutos, 237 
retinosis diabetic, 820 
Diabetic gangrene, 517 
Diagnosis, chances of success in, 73 . 
difTerential, 50, 59 
steps in, 6, 49 
DiapLragnt, 432 435 
diseases of, 432-435 
abscess, subplirenic, 433-434 
hernia of, 433 

X ray examination of, 727-730 
examination of, by x-ray, 727-730 
Diarrhea, causes of. 121 
Dick test, for scarlet fever, 668 
Dtefl-’e erfsiV, 

Digestive diseases, migraine in, 86 
Digitalis in electrocardiograms, 802-803 
Diphtheria, 252 
of larynx, 825 

myocardium, disease of, cause of, 370 
Schick test for, 670 
Diphtheritic i>olyneuritis, 562 
Diseases: 

Addison’s (Thomas), anemia, 204, 244, 
575 

Aran-Duchenne, progrc'sire muscular 
atrophy, 543, 579 
Ayerza's (Abel), er^hremia, 360 
Banti's (Guido), anemia, 464 
Bell's (Charles), palsy^ 230 
Bence-Jones, proteinuria, 620 _ 

Boeck'a (Caesar P. M.), sarcoid, 193 
Buerger’s (Leo), thromboangiitis ob- 
literans, 518 


Diseases — Cent 'd 

Charcot-Marie, progressive muscle atrophy, 
543 

Charcot Marie- Tooth, neural peroneal 

atrophy, 580 

Dercum’s (Francis X), adiposis dolorosa, 
178, S06 

Duehenne Aran, progressive muscular 

atrophy, 543, 579 

Duchenne Qriesinger, pseuclohypertrophic 
muscular dystrophy, 580 
Dupuytren’s (Guillaume), contracture, 505- 

506 

Rtb (G'lTficfm), juvenile scapulohumeral 
atrophy, 579 
paralysis, 570 

Flint (Austin), heart murmur, 343 
Friedreich's (Nickola) ataxia, 575 
Oauehor's (Pliillipe C. E.), of the spleen, 
403 

Gower (ll'm. I?.), muecular atrophy, 5S1 
lland Schuller Christian, endocrine gland 
disease, 203, S38 

Henoch’s (Edouard H.), purpura, 460 
Kifschsprung'# (Harold), congenital hyper- 
trophic dilatation of colon, 
455 

Hodgkin’s (Thomas), disease of lymph 
glands, 193, 271 

Huntington’s (George), chorea, 590 
Jackson’s (James), epilepsy, 594 
Kienbock’s (Robert), chrome progressive 
osteitis, 693 

Kfukenberg's (rncdrich), tumor 402 
Landouzy-Dcjerine, facioscapulohnmerel 
dystropbv, 543 
Leyden-Moebius atrophy, 580 
Little’s (War. J.), cerebral birth palsy, 
571 

Ludwig’s (TVm. F.), angina, 275 
Marie’s (Pierre), ataxia, 576 
Afeckel’a (Johann F.), diverticulitis, 457 
MenUrk’s (Prosper), disease of semicir- 
cular canals, 155 

Mikulicz’s (Johann), disease of salivary 
I glands, 254 

MUroy’s (W, F.), edema of legs, 487 
Morvan’s (Augustin M.), syringomyelia, 

507 

.Viemana-Pick’s, anemia of spleen and 
liver, 463 

Oppenheim’s (Hermann), amyotonia con- 
genita, 582 

Paget’s (James), osteitis deformans, 179, 
502-503, 086 

Parkinson’s (James), paralysis agitans, 585 
Pertbe’s (Georg C.), osteocliondritis de- 
formans juvenilis. 503 
Pick’s (Filipp J.), atropliy of brain, 3S3- 
386 

Quincke’s (Heinrich I.), urticaria edema- 

tosa, 200 

Ravnaad’s (Maurice), gangrene, 513 
BchcQorl’s (Christian G.), of the lung®, 692 
Sehottleia’s (Johann L.). purpura, 508 
Simmond’s (Morris), pituitary cachexia, 


Sluder’s 


223 

‘ (Greenfield), sphenopalatine 
neuralgia, 596 
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Still'* (George F.), chroisie polvarthriti*, 
487 

Sj-denham'i (Thomas), chorea, 341, 590 
Tbomsea’s (Asmus J.), m^rotonia cod 
genitJi, 542, 5SG 387 

Volkmann's (Richard), contracture, 503 
Von Gierke’s (llans Paul), glycogentwis 
456 

Von BeckHngIiau»cn'a (Frie<lrich D.)f 
osteitis fibrosa cystica, 218 
^eber Cliristiaa’s panniculitis, 306 
Well’s (Adolf), disease of liver and spleen, 
123 

Werdnig noffmann type of rauscnlar 
atrophy, 580 

Wlson (Samuel), progressive lenticular 
degeaemtion, 570 571 
intervcrfebral, rupture of, 601 
backache due to, 108 
pain due to, 02 
syndrome, 295 

Disseminated lupus cr)thcmato!<us, 360 
Dittriclc’a plugs in sputum, 640 
Divcrticniitis, examination by x-ray, 770 
Jleckel’a. 457 
of sigmoid, pain due to, 98 
Dro«s>ne«i, 148 
Drugs! 

effect of, on eU“ctre>cnrillogram, f02 
gum diseases due to, S43 
hemorrhage, subcutaneous, due to, 193 
intoxications, eve in, 237 
multiple neuritis due to, 563 
neuritis, multiple, due to, 563 
skin eruptions due to, 196 

graooloraatou*, doe to, 190 
Tcsieolar, due to, 201 
exfoliations due to, 199 
Duchenne Oriesinger pseudohilierlrophic 
mu^enJar d)'stropky, 5S0 • 
Ductus arteriosus, patent, 343 
Duodenal nicer, examination of, by x ray, 

761 763 

pain due to, 96 

Dupuytren’s contracture, Onj-sOO 
Duroxiea’s sign, 314 
Dwarflom, hypothyroid, 213 
Uyseliciia, 773 

Dysenterv, proto*iginoid<Mcopy in, 836 
aroetjf, 836 
liacillary, 830 
Dyskinesia, 541, 582 34(5 
Dyspepsia, cnii«os of, 119 
Dysphagia, C8u«cs of, 118 
Dvspnea, Diot’a breathing in, 134 
’cause* of. 130 

(Jlieync Stoke* respiration in, 131 
definition of, 12*1 
hydrothorax due to, 134 
nervous, 131 
nocturnal, 133 

pararytraaf, doe to aortic ryphilif, J31 
Dystrophia myotonicu. 541, 581 


Dystrophy: 

Duchenne Oriesinger p«eudohypertrophic 
muscular, 580 

Erb's progressive muscular, 543 
Landouxv Dejerine facioscapulohumeral, 
543 

muscular progressive, of Erb, 343 
pseudohypertrophic muscular, of Duehenne- 
Oriesinger, 5S0 


E 

Ear, 263 206 
hearing tests, 266 

Erhin<»co(vu< disease, precipitin test for, 667 
Eclain[Mia, 594 
eonvuUions due to, 594 
E.-tomorphy, soniatotype*, 184-185 
Ectopic pregnancy, 458 

angioneurotic, 200 
ennsos of, 1315-137 
hypothyroidism, as cause of, 13? 
nephrosis, as enu-e of, 188 
physiolocT of, 138 
of skin. 206 

physiological Tiiechanism of, 200 
EfTusion, pleural, pain due to, 00 
EteetrocardiogTiim, 784 812 "" 

A-V prolonged conduction time, 798 
artery, coronary, disease, In, 802-811 
auricular extrasystoles, in, 788 
fihriltntion, in, 789-791 
Mock, bundle branch, in, 793 
Interventricular, in, 798 
bradycardia, in, 705 601 
bundle branch hinek, in, 798 
left, signs of, 801 
right, signs of, 801 
contractions, prematnre, 783 
coronary disease, patterns in, 810 SI] 
digitalis in, 802 803 
drugs, efTcct of, on, 802 
exlra«y-sloles in, 788 
heart Idock, 796 
iofnrelion, anterior wall, 811 
posterior wall, 811 
interpretation of. steps in, 784 
intca aurkutar block, 798 
inlta-rentricular block. 708 
no>lal extrasystoles, 789 
paroxysmal tachycardia, 792 
rhythm, 801 

paroxysmal tachycardia, 791 
prolonged A-V conduction time, 798 
quinidme in, 802, 601 
sinus arrest in, 798 

arrhythmia shown by, 783 
bradyeaniia shown by, 795 
tachycardia shown by, 791 
tachycardia Fhown by, 791-795 
ventricular extrasystoWs, 789 
left, strain, Sli 
paroxysmal tachycardia, 793 
preponderance shown by, 789 
right, strain, 812 
13eph«etiasi>, 4ST 
Ely twt, 295 
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Embolism, 510 
frequency of, 515 
pulmonarj-, pain due to, 91 
of supcnof nie»en(ery artery, pam Jue fo, 
103 

Emphysema of chest, 278 
of lungs, 42(1 
Empyema, 442 

examination by x ray, 723 724 
of lungs 421-422 
Encephshti-s epWcmic, 013 
spinal fluid in, 637 
post-, Parkinson's cli«ease in, 585 
stupor due to, 613 

Eneephalograpii3-, x-ray examinatSon of, 783 
Endocarditis, 332-334 
petechia due to, 190 
Endocrine gland*, diseases of; 
acromegalv", 239 

pituitary li^-perfunctioa in, 2J5-216 
adenoma, parntliyroid, due to, 21R 
amenorrhea, 230 
ba«al metaboHsra in, 817 
cretinism, 212 
crypti)rchldi«m in, 22S 
Cu«hlng’a syndrome in, 223 224 
dinWles insipidus, 237 
mellitu*, 237 
eunuchoid type of, 212 
eunuchoidism duo to, 227 
evaniinatfon, methods of, 208 
eye change* due to, 231 
frequency of, relatire, 20S 
in hnir, 232 233 
hyperpituitarism, 214 
hypotnyroidisni in children, 212 213 
dirartsm due to, 213 
epiphyseal dysgcne«is in, 214 
infantile type of, 212 
infantilism due to, 219 
menstruation disorders due to, 229 
metabolism, basal, in, 817 
muscular system in, tetany, 235 

tremor of hyperthyroulism, 234 
tremor of hypoglycemia, 236 
myxedema, 220 222 
obesity due to, 220 

pancreas hyperin«ulini*m due to adenoma, 
237 

parathyroid hyperfunction, o*teitis fibro-n 
rystics (Von BecWingliati- 
•*en’8 di?ea*e), 218 

pifuitarv dcficiener in, Simmonil's disea“e, 
223 ' 

relative freqnencv, 308 
*kin in, 232 

Addison’s di.ea-e, 233 
stature, inflxience on, 200, 211 
stocky type, 212 
tetany, 235 

Chvostek’s sign in, 235 
Trousseau’s sign in, 233 
Endomorphy, somatotype*, 184-185 
Epididymu*, 530 
Epigastric hernia, 287 
Epilepsi’, 591-593 
aura of, 591 
Jacksontaa, 594 
types of, 150 


Epiphysrol djBgenesi-* in hypothyroidism, 214 
Epifdijsis, examination by a ray of, 6S5-68S 
Equilibrium, 607-l>10 

disturbed by alcohohV intoxication, 60S 
Erb’s juvenile ecnpulohumeral atroph)’, 579 
paralysis, 570 

progressive muscular dystrophy, 543 
Ergotism, 517 

Erythema, due to polycythemia \era, 196 
nodosum, 106, 508-50*9 
Erythromelalgia, 520 
Esophagoacopj-, 834 

E^ophagu*, di«ea«e of, examination by x-ray, 
736-745 

eardiospasm, 741-742 
diverticulum, 737 
foreign bodies in, 737 
stricture, 740 
tumor*. 738 739 
ulcer, 744 
variee*, 742-743 
Eunuchoidism, 227 

Ihvald Boas test meal for gastric function, 
C42 

Kxoplithaimic goiter, 274 
in eye, orbit of. 259 
sign* of. in, 260 
in head, 239 
tremor due to, 586 

Extrn«)stole« shown bv electrocardiogram 
78S, 7S9 
auricular, 788 
nodal, 769 
ventricular, 789 

Exudate*, examination of, 659 661 
Bye: 

Argyll Hobertson pupillary reactions, 264 
Mootl di«ea«e, in, 257 

change* In, in endocrine gland dtBea«e, 231 
chemical Intoxications in, 257 
conjunctiva, diseases of, 233 
roroen, iJi«easp* of, 2C1 
drug Intoxications in, 257 
examination of, 255 
exophthalmo*, sign* of, in, 260 
Dalrymple’s, 2fl0 
Joltroy’s, 260 
ifobius’, 260 
StcUwag’s, 260 
Von Graefe’s, 260 
infection* of, 236 
iris disease* of^ 201-262 
pupil, regularity of, 262 203 
pupillary reactions, 264 
lids disease* of, 257-238 
motor muscle*, 259 
nermi* system in, 257 
Orbit, exophthalmu* in, 259 
pupillary reactions, Argyll Rotyrt’on ’s, 264 
strain, headache due to. 83, 87 
vitamin deficiency in, 257 

F 

Faee, di'-ease, myasthenia gravi* as, 241 
Facial liemihvpertrophy, 578 
paralysis 239, 538 

Faeioscapulohumcrai atrophy of Landouzy 
Dejerinc, 579 

dystrophy of Landonry-Dejerine, 543 
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Fainting, 153 
Fallot, tetralogy of, 316 
Fnsch, pain in, 79 
Fat padj, lipoma, 500 
sulpetifaaews, pain in, 79 
Fatigue, eanses of, 114 
definition of, 113 
Febrile etate«, 305 
Frea) irapicfion, 478 
Feces. Mood in, cause", 127 
Fclty's syndrome, 463 
I’emoral artery, aneurysm of, 521 
hemia, 269 
Ferer, caa»e« of, 175 
parrot, 429 
rheamatie, 490 

Itocky Mountain spotted, 191 
pctecfiiae, due to, 101 
scarlet, slcln eruptions in, 193 
typhoid, skin eruption" in, 193 
typliu", skin eruptions in, 193 
nnJslaat, backaclic due to, 105 
Fibrillation, auricular, 312 


Flogeri, elubljCiJ, 179, 49S-499, 510 
Ilipporrutie flegers, <93, 510 
Flaccid paralysi", 533 
Platutenee, aignlflcance of, 122 
Flint, AoMin, murmur in aortic regnrgilation, 
343 

nutter, auricular, 506 

Foot drop, 507, 533 

Foramen OTiile, patent, 341 

Frnctioniil analysis of gastrie content". 641 

Fmetore, marcli, C94 

FragititBS o«sioffl, 179 

Frci test, 523 

hmphogrannloma inguinale, C71 
Fromftu", cocal, 397 
Friction rub. 331. 4.16 
pericardial, 381 
pleural, 402, 436 
FrioJreicl; ’* stntia, 575 
Fr61ilich’n s.mdrome, 220 


Oaif, 546-513 
ataxic, 546 
cereWlar, 513 
hemiplegic, spa'tic, 546 
I^rfcin«oniaa, 513 
«pa«tic paraplegic, 546 
steppage, 510 
tJallbladiler, 460-467 
ili*ea«e» of, 122 

bile duct", carcinoma of, jaundice doe to, 

carcinoma of bile dads janndice dne to, 
122 

p!I«fonc«. 40'M67 
Jaundice, ob«tructi>e. due lo, 122 
drainage by duodenal tube, Lvon melbod 
of. 614 

d\c in framinalion of, 774 770 
’rule. Warren fb, on, 774 
Oraham, Kyart.", on, 774 


OalllilaJiier — CootM 
examination of, by x raj, 774-778 
dye, use of, in, 774-770 
Lyoh method of drainage, 044 
pain in, 90 

Mayo-«ob«on on, 96 
Slurphy, John B., on, 9c 
Galloping eor»uniption, 415 
GsllstODes, 122, 4t)fl-407 
Ganglion, 505 
Gangrene, S16 517 
diabetic, 517 
gas, 51T 

Gastric eocteots, ex.imrnatfon of, 643-644 
crisis, 574 

in tabes dorsalis, 100 

nicer, malignant, exflmination of, by x-ray, 
1 54 

Oa"tr»«cope in diseases of stomach, 749 
Wolf-Sohindler on, 833 
Gastroscopy, 833 
Gaucher’s disea«e of spleen. 463 
Gea<ccila(« gnnglion uenralgia, 526 
German measle*, skin emptions in, 197 
Giant, llomberd’s, 178 
Oinlle pain, in fobc< dorsalis, 02. 100 
Glanders, skin emption, granulomatons, due 
to, 194 

Gland*: 
adrenal, 224 

tumor of, adrenogenital, 224 
endoetinc, d/'cascs of: 
aerome^ly, 239 

pitaitary hyperfunction in, 215 216 
adenoma r>f paralliyroid due to, 218 
ameoorrbe.a. 230 
efetlni«m, 212 
cryp(orchiJi*o» in, 228 
I Cushing’s syndrome in, 223-224 

I diahcte* in*ipidua due to, 237 

incllitu" due to, 237 
euouehoid type of, 212 
ennncboi<}i"m due to, 227 
I examin.ition of, method" of, 203 

' frerjunjoy of, relatire, 203 

in hair, 232 233 

bypolhyroidiSTo, in children, 212 213 
dnarfi'm due to, 213 
rpiphiscal dysgeneri* in. 214 
infantili'm type of, 212, 219 
men"truation disorder* dne to, 229 
mnseniar system in, 231 
liypertli^oidi«m 234 
(eraoy, 235 

tremor of hvpoglycemia, 234 2.36 
myxedema. 220 223 

parathyroid hyperfunction, ewteStis fibro- 
sa ’ cystica. (Von neckling 
hau«cn's di«ca"ej, 218 
pitnitary deficiency, Fimmond’s di"ea."c, 

skin in, Addison’s disease, 232 
rtafucp, Influence on, 209, 211 
•tecky type, 212 
tetnny, 21’5 

F!tTO«telt’s sign in, 233 
Tmus'cau’s sign In, 235 
pitnitary, diseases of: 
aeeomVgaly, 215 216 
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Glands*, pituitary, diseases of— Cent ’il 
Cushing’s syndrome in, 222 224 
diabetes insipidis in, 237 
hvperfnnction, 214 
Ocrofflegalj in, 215-216 
Leonard Sfarfc's description of, 21' 
hj-perpituitarieiD, 214 
insufficiency of, Simmond’a disease, ‘ 

223 

Sitnmond’s disease, pituitary insuSici 
ency, 223 

salivary, diseases of, 253-2o5, 270 
in infectious diseases, 253 
Mikulicz’s disease of, 254 
in mumps, 253 
in parotitis, 253 
postoperative, 253 
sialolithiasix, 255 
uveoparotitis, 254 
thjToid ; 
diseases of: 

basal metaholisra in, 82C-82T 
cholesterol in, 637 
edema duo to hypotiiyroidisni, 13S 
exophthalmic goiter, 274 
in bend, diseases of, 239 
goiter, diffuse, toxic, 274 
nontoxic, 274 
exophthalmic, 274 
tremor due to, 580 
nodular, nontoxie, 274 
toxic, 274 

nontoxie, dilTose, 274 
soduUr, 274 
toxic, ditru<e. 274 
nodular, 274 

hypothyroidism, ia children, 212 21.3 
dwariisin doe to, 213 
edema due to, 138 
epiphyseal dysgenesia in, 214 
myxedema, 221-223 
swelling of, 273-274 
metabolism, basal in, 816-817 
Globulin, blood, normal value of, 622 
serum, in blood, 638 
Glomus, 521 

Glucose tolerance test, 632-633 
Glycosuria, causes of, 620 

exophthalmic, 274 
eye, orbit of, in, 259 
in head dise.ases, 239 
tremor due to, 586 
fef.al adenoma, 274 
nontoxie diffuse, 274 
nodular, 274 
toxic diffuse, 274 
nodular, 274 

Gold test, colloidal, for cerebrospinal fluid. 

655-656 ' 

Goldthwait’s sign, 294 
Gonorrhea, in artbrifis, 49I-4.'>2 
Gout, 493-496 

examination of, by x ray, 6Sfl 
tophi in, 493, 49c 
uric acid in, 493 
Gower ’a muscular atrophy, 581 
Graham, Evarts, gallbladder dye, on, 774 
Groin, lymph node enlargement, 289 291 


Gronii^ pains, 490 
Orowtli, basic types, 210-211 
eunuchoid, 212 
infantilism, 212 
aonnal, 211 
stocky, 212 

Onillaln-Barrc syndrome, 562 
Gumma, pain due to, 92 
skin eruptions, granulomatous due to, 195 
Gums, diseases of, 244-245 
due to Wood diseases, 245 
dae to deficiency diseases, 245 
due to drugs, 245 
duo to Vincent's infection, 244 

H 

Jl.tir effect of endocrine diseases on, 232-233 
Hand, claw, 507, 653 
clonus reflex, 536 

lland-ScUuHer-Christian disease, 203 
ITaygarth's nodosities, SOS 
Head and Klvert, pain, investigation of, 79 
Head, diseases of, 238-241 
achondroplasia, 238 
acromegaly, 239 
.adenoids, 239 
Beil’s p.al«y, 239 
dormalomyosUi?, 239 
exopiithalmic goiter, 239 
facial paralysis, 2-39 
fibrocystic bone disease, 238 
ffoiter, eTophthflJmle, 239 
Hand-Schullcr-CIiristiaa disease, 238 
liydroceohaiof, SJS 
Icontiasis ossea, 238 
microcephaly. 238 
mitral stenosis, 239 
myasthenia frravi*, 241 
osteogenesis imperfecta, 238 
oxycephaly, 23S 
palsy. Bell’s, 239 
stenosis, mitrHl, 239 
Headache; 

duc to brain ^umor, 89 
chronic, 83 

due to eye strain, 83, 87 
due to hypertension, 89 
indurative, 88 
infections, pain in, 83 
lower face (sphenopalatine neuralgia— 
Sluder’s di'easo), 596 
mechanism of, 83 
migraine, 83 
“eick headache,” 86 
doe to nasal obstruction, 88 
of nasal origin, 88 
nenralgia, Sluder’s, 89 
due to neuro?i«, 83 
neurotic, 86 
otitis media, due to, 89 
reflex, pain io, 83 
sinusitis 8S 

Sluder’s neuralgia, 89 ' 

sphenopalatine (lower face), 596 
due to syphilis, 89 
tic douloureux, due to, 89 
toxic, pain in, 83 
trigeminal neuralgia, 89 
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Hearing 266 

Heart; 

A-V eonJuctioa lime, prolonged, shown by 
elcctrocariliograiB, 703 
eireoJation, eorojsary, anatomy of, SOI 80^ 
enronary circulation, anatomy of, 801803 
di«ea*ps of: 

angina p«tori», 130, 366-3C7 
diagnori*, difTerential, of, 110 
norta, of, 3S7-391 
aneurysm, 302 393 
dissecting, 387 
rupture, of, 393-394 
aortitis, 390 391 
arteriosclerosis, 383 3S9 
atheroma, 388-389 
coarctation of, 387 
congenital, 313 
occlusion, 3S7 

regurgitation, Austin Flint’a maniinr 
in, 313 

sclerosis, arterio-, 3SS 399 
stenosis, 313-311 
aortic, 313-311 
syphilis of, 389 391 
Talre disease, 811 

arrhythmia, shown by eleetrocardiogtam, 
788 

nsthma in, 133 
nnrieular fibrillation, 312 

shown by eWtrocardiogram, 789-701 
extmeystoles, shown by eleetroeardio 
gram, 788 

block, bundle branch, shown by eleetro- 
eardiogram, 798 

left, sign* of, shown by electro- 
eardiogratn, 801 

light, sign* of, shown by eleetro- 
earjtogmm, 801 

intra auricular, shown by electrocardio- 
gram, 798 

intrarentrieular, shown by electrocardi- 
ogram, 793 

shown by electrocardiogram, 790 
bmilycnrdia, Adam* Stokes syndrome, 
360 307 

bundle branch Mock, 368 
doc to heart block, 300 307 
shown by cleetrocanliogram, 795 801 
siou*, shown br elertroeardiogram, 793 
bundle branch b'lork, shown elertro- 
ennfi'ogram, 798 

left, sign* of, shown by elcetrorarili- i 
ogram, SHl 

right, signs of, shown by etretro- 
eartliogmm, 861 
classification of. 361 
congenital, 3t4 347 

aortn, coarctation of, 315 
fluLl'Cil fingers doe lo. 19^-199 
eoarctation of norta, 313 
ductus flrteriosn*, pafenf, 345 
foramen ovale, patent, 316 
patent duefu* arteriosu*, 345 
foramen ovale, 316 
pulmonary stenosi*. 346 
seiital defects, ventricular, 346 
Stenosis, pnlroooary, 346 


Heart, diseases of, congenital— Cent 'd 
tctralog)- of Fallot, 346 
ventricle septal defects, 346 
eongestite failure, etiology of, 363 
pathologic physiologj- of, 3G3, 365 
signs of, 361-362 

contractions, premature, shown by electro 
cardiogram, 788 

coronary arteries, cli«ea«es of, 3CS-376 
diag;nosis, difterential, 371 373 
oeclusion, 363 370 

patterns of, shown by electrocardio- 
gram, 810 Sll 
prognosis, 375-376 
thrombosis, J. B. Herrick on, 802 
extrasystoles, 300, 311 

sho^ by electrocardiogram, 788-789 
auricular, 788 
soilal, 780 

fibrillation, auricular, shown by electro- 
cardiogram, "SO-TOl * 

^llon. 324 325 
incidcnco of, 293 

infarction, nnferior wait, shown by elce 
trocardiogram. 811 

posterior wall, shown by electrocardie 
gram. 811 

iatra-anricular block, shown by electro- 
cardiogram, 798 

murmurs, doe to endocarditis^ 332-331 
interpretation of, 330 332 
fonctional or organic, 332 
point of reazimum locidoes*, 330 
quality of, 331 
(imiog of, 330 
mitral vnlve disease, 331-336 
m.rocnidium, di*oa«p» of, 370 
noeurysm, 380 
dse to beri heri, 381 
calcification of, 380 
cor pulmonale, 376-377 
doe to diphtheria, 379 
Fiedler's myoearditis, 379 380 
due to myxedema, 381 
fheiiraatie, 378 
syphilitic, 379 
thvrofoxicosi*, 381 

nodal extmsvstoles, shown by electro 
cardiogram, 780 

paroxismal lachvcarUia, shown by 
electrocardiogram, 792 
riyfftm. sflown hr ehvfrocanfrogntm, 
861 

pains in, 371 

iwipitntion of. cause* of, 138-139 
pericardium, 3*2 384 
acute pericarditis, 382 
chronic adhesive pericarditis, 383 
effusion. 383 38-1 
Pick’* disease. 38.5.386 
polysero*ilis, 38fi 
pteiralure eonfraefions, 369 sn 
pulmosnrr valve, 316 
pulse. 313 314 
eapillary pulse, 314 
Porrigan ptil'C, 3M 
rtumiiez’s sign, 311 
waterbammer pulse, 313 
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Heart, dbeasca of — Cont’d 
pulsus nlternans, 312 
sinus arrest, shown by elect rocardiocrani. 
79S 

arrhythmia, 309-310 
shown by cleetrocardiog^am, 7SS 
bradycardia, shown by electrocardm 
pram, 792 

tachjcardia, shown by eleetrocardio 
gram, 791 
tachycardia, 305-306 
asthenia, neurodrcular, 30{? 
auricular flutter, 300 
febrile states in, 305 
neurocirculatory asthenia, 306 
nodal paroxysmal, shown by electro 
cardioprani, 792 
paroxysmal, 306 

shown by etectrocarJiopram, 791 
sinu% shown by electrocardiogram, 791 
thyroid Intoxication of, 303 
rcntricular, 306 

paroxysmal, shown by clectrocardio- 
graro, 793 

thrombosis, coronary, J. B. Herrick on. 
802 

tricuspid ralre disease, 339-340 
ralre, mitral, 334-336 
pulmonary, 340 
tricuspid, 339-346 

Tcntricular extrasystoles, shonn by elec- 
trocardiogram, 789 

paroxjsmfll tachycardia, shown by elec- 
trocardiogram, <93 

prepondernneo, shown by electrocardio- 
gram, 78S 

strain, left, shown by cleetroranlio 
gram, 811 

right, shatra by electroear^hgram, 
812 

displacement Of, by pleural fluids, 722 
examination of, 300-304 
methods of inspection. 301-304 
auscultation, 318-321 
palpation, 314 316 
of apex beat, 316 
of pul«e, 304 
of thrills, 317 
percussion, 338 
by x-ray, 695-701 

measureiaents of, examination of, byx-x»y> 
700-701 

rhythm of, 323-325 

nodal, shown by electrocardiogrBiu, ROl 
shadows, examinatJOn of, bv x-ray, 696 
sounds, 328 330, 332-334 
differentiation of, 326 327 
Stokes Adams syndrome. 796 
x-ray examination of, 695-701 
Heberden’a node®, 490, 508 509 
Height, standards, 176 
Hematemeais, causes of, 119 
Hematoma, subdural, stupor due to, 615 
of spleen, 464 
Hematuria, causes of, 128 
Hemihypertrophy, facial, 578 


Hemiplegia, 566 
due to brain tumor, 568 
due to cerebral hemorrhage, 567-568 
diagnosis, differential, of, 569 
gait in, 546 
due to syphilis, 568 
due to tumor of brain, 508 
Hemochromatosis, 470 
skin pigmentation due to, 204 
Hemoglobinuria, paroxysmal, Cl 7 
Hemophilia, 406 
of joints, 496 
Hemoptysis, causes of, 143 
Hemorrhage, arachnoid, gtapor duo to, G15 
cerebral, spinal fluid in. 658 
due to hemiplegia, 507-5GS 
internal, 460 
eoma due to, ]46 
skin, 190 
petechia, 190 

subcutaneous, doe to drugs, 193 
due to leucemia, 192 
doe to scuri-y, 192 
I/emorrhoids, 532 
Henoch’s purpura, 400 
Hep.atoleBfieuIar degeneration (IVilsoa’s dis 
ease), 570-571 
Hepniomegsily, 468 
Hernia, diaphragmatic. 433 

examination of. br x ray, 728-729 
examination for, 287 
inguinal, stMngtilated, 459 
types of, 287, 289 
' diaphragraafic. 433 
epigastric, 287 
femoral, 289 
ineisionnl, 289 
inguinal. 289 
lumbar, 289 
Tcntral, 289 

Herniation of nucleus pulposus, 601 
Ilerp^ eosfer, 598 
paiu in, 91 

•kin eruption due to, 200 
Tcslcnlar, due to, 202 

Herrick, J. B., on coronary thrombosis, 802 
ITertxler, Arthur E., on chrome appendi- 
citis. 15 

Hippocratic breathing, 174 
Angers, 498, 510 
Rippurtc acid, synthesis test, 630 
Hirschsprung’s tlisease, 455 

examination of, by x-ray, 766 768 
Histoplasmosis, 464 
HistorT, of pain, 78 
routine outline of, 77 
Hoarseness, causes of. 144 
Hodgkin’s disease, 193 
in l>mph nodes, 271 
Horner's srodrome, 531-532 
Humberd, Dr. C. D.. 178 
Hnmberd’a giants, 178 
Huntington’s chorea, 590 
Hotetiinson’s teeth, 246 
triad, 824 

Hydrarthrosli>. intermittent, 497 
HTdrocele, 529 

Hydrocephalus, in diseases of head, 238 
Hydronephrosis, x-ray examination of, 779 
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nydrothorax, 442 
djspnea due to, 13t 
Ilfperalgesic areas in viscera, 64 
Hvpercldorhydria, 644 
nyperinsulinisra, due to adenoma, 237 
Jlyperparathyroidisro, osteitis fibrosa cystien 
(V'oa Recidinghan«en'* ffis 
ease), 218 

examination of, by x-ray, CSC-C87 
Ilyperpifoitarj^m, 214 
Hyperlension, 353-354 
in childhood, 337 
essential. 353 
forms of, 357 
headache due to, 69 
incidence of, 355-356 
nTi>ertrophia mnscnlorum vem, 580 
Ilyi'cchlorhydria, 611 

Hypoglycemia, tremor of, in endocrine gland 
disease of mnscnlar system, 
236 

Hypothyroidism, in children, 212-213 
dwar^m due to, 213 
edema doe to, 133 
epiphyseal dysgenesis In, 214 
myxedema in, 220 222 
Hysteria, anesthesia doe to, 113, C03 
dyspnea, serroos, 134 


Icterus index test, 6i0 

S ntliia porsum, 192 
>, rcgiosal, 475 

examination of, hy x ray, 764-7CS 
Ileus, paralytic, 438 
Immunotogie tests, 062 671 
Impaction, fecal, 473 
Tncislonal hernia, 2S9 
Ineontinenee, urinary. eau<es of, 123 
Indigestion, eauscs of, 119 
Infantile paralysi*, 660 
Infantilism, 212 
causes of, 219 

Infarction, anterior iralt, shoivn by electro 
cardiogram, Sll 

posterior wall, shown by electrocardio 
gram, 611 

Tnfectioas diseases, shin eruptions In, 167 
Infiuenza, 405 
Inguinal hernia, 289 
Insane, paralysis of, paresis, 595, G12 
In'omnia, 152 
due to neurosis, 152 
In"pection, of heart, 301-304 
in physical examination, 158 
silt lamp in, 153-159 
transilluniination in, 153 
liiicntion tremor, 541 
Intercostal neuralgia, 597 
Intermittent claudication, 516 
firdrarthrosis, 497 

Int^tines, examination of, by x ray, 761-774 
obstruction, 457 
aente. eauses of, 12C 
luliercuIo«U of, 4X7 
examination of, by x ray, 769 
InTolaolary reactions, 182 


Iodine, in blood, G37 
normal value of, C29 
Ins, 261 262 
papillary reaction. 264 
regnlanty of pupU, 262-263 


J 

Jackson’s epilepsy, 594 
syndrome, 537 
Jacob syndrome, 586 

Jako paralysis (Jamaica ginger paralvsis), 
564 

Jamaica ginger paralysis, 564 
Janndice, 122-126 
acute catarrhal. 123 

yellow nfrophy of liver, due to, 12t 
due to carcinoma of bile duet*, 122 
cholesterol iu, 637 
hematogenou*, 124 
incidence of, 136 
infectiou*, 122 

obstructive, duo to gallstones, 122 
due to Weil's disease, 123 
Jaw jerk reflex, 534 
JolTroy’s sign, 260 
Joint*, Charcot's, 497 
hemopliiiin of, 496 

Jostes, Frederick X, outline of examination 
of the Spine, 294 

Juvenile scapulohnmeral atrophy of Erb, 579 

K 

Kerato*e*. of skin, 290 
Kidney. Brewer’s, 4C2 
functional test, 650-653 
normal valnes, 622 

hydronephrosis, xray examination of, 779 
pelvis of. pain in, SO 
pheno]<uifonephtba]ein te«t for, 652 
stone, X my examination for, 778 
tc*t. functional, 65D-C53 
phenolsulfonephthalein, 653 
nrea clearance, 653 

tumors of, x-ray examination of, 780 781 
urea eJeamneo test, 653 
x-ray examination of, 778-781 
KienbMh's disease, 693 
Korn jerk reflex, 536 
Koplik's spots in mouth In meade*, 244 
KorsakoS's syndrome, 563 
Kraarosis vulvas, 524 
Krakenberg tumor, 463 
Kyphosis, bfifhache due to, 107 


L 

Lneanee, Rene T. 11., nn.«cnltation, de«crip- 
tion nf, 169 

Lnndouty-Dejerine, facio^capalohnmers! at- 
rophy, 570 
dystrophy, 643 

Lange test, in cerebrosnlnal fluid, 655 656 
Laryngiti*. acute Infectiou*, 823 
Laryngoscopy, S25 530 
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l.annx, dij-eases of, 825-830 
diphtheria of, 825 
edema of, 825 
hoarseness of, 144 
larj-ngitLs, acute, 825 
paralysis of, 829-830 
syphilis of, 829 
tuberculosis of, 825-828 
tumors of, 825) 
las&gue's sign, 294 
Lead colic, pain due to, 103 
neuritis, 5C4 
r^g, atrophy of, 48G 

paraplegia, spastic, of, 569 
I^nnander’s experiments in abdominal pain, 
92 

in \i'>eeral pain, 79 

I-enfieular degeneration, progressire, 570 5T1 
I.eontiash o«ea, 238 . 

f-eprosy, anesthesia in, 603 
skin eruptions, grannlomatous, due to, 195 
Leoceniia, hemorrhage, subeotaneons In, 192 
I^eucocjiosis, 026 
Leuconyehia, 509 
Leueopenia of blood, 627 
LeucoplakU in mouth diseases, 249 
Letrio ’9 eign, 294 
Leyden-Hoebiua atrophy, 580 
LIpodystfonhia progresjira, 170 
Llpotd nepnrosls, cholesterol in, C3C 
Lipoma, 506 
Lips, diseases of, 242 
aribodarisosis, 243 
ribodarin dedcieney, in, 243 
ritamin dedeiency in, 243 
LU1iia<is (stone) in pancreas, 473 
Liften's sign, 279 
Little’s disease, 570 
Livedo reticalaris, 519 
Liter: 
diseases of: 
abscess, 472 

atrophy, yellow, acute, 459 
jaundice due to, 124 
cirthnsi®, 469-470 
bibary, 470 

telangiectasis due to, 193 
cysts, 472 

enlargement, causes of, 468 
hepatomegaly, cause of enlargement, 468 
syphilis, 471 
tiimoT®, 472 

Van den Bergh reaction, 649 
tests; 

azorubins, 650 
bilirubin excretion test, 649 
bromsulfalein, 650 
carbohydrate function test, 649-650 
functional, normal talnes, 647-648 
hippuric acid synthesis, 650 
icterus index test, 649 
rose bengal test, 650 
I^Dbar pneumonia, 419-420 
hoeomotOT ataxia, 571 
Lordosis, backache due to, 107 
Ludwig’s angina, 275 
Lumbago, backache due to, 109 
Lumbar hernia, 289 


Lungs, diseases of, 412-419 
abscess, 423, 425 

Mraminatioa of, by x-ray, 714 
actinomycosis, 428 
ateJeetasis, 427 
blastomycosis, 429 
bronchiogentc carcinoma, 424 
bronchopneumonia, 420 
carcinoma, bronchiogenic, 424 
coccidioidomycosis, 429 
collapse, massive, 428 
cough, causes of, 142 
due to bronchogenic carcinoma 142 
cyst of, 424 

examination of, by x-ray, 715 
emphysema, 426 
empyema, 421-422, 442 
hemoptysis, causes of, 143 
hydrothorax, 442 
lobar pneumonia, 419-420 
massive collapse, 428 
mycotic disease of, 428-429 
neoplasms, 424 

osteoarthropathT, pulmonary, 497 
parrot fever, 429 
pneumonia, 419 423 
broocWol, 420 
lobar, 419-420 
virus, 421 

pBeumonoconiosls, 426 
eiamiaafion of, by z ray, 714-725 
pneumothorax, spontaneous, 443 
psittacosis, 429 

pulmonary osteoarthropathy, 497 
spoataneoas pseumothorax, 443 
sporotrichosis, 429 
syphilis of, 423 

' examination of, by x ray, 713-714 
<ubercnlo«)8 of, 412-417 
in childhood, 414 
diatrnosis, differential of, 417 
galloping consumption, 415 
intestinal. 41? 

Mantoux’ test for, 669 

miliary, 414 

patch test for, 670 

pneumothorax, spontaneous, 417 

skin test for, 663-669 

spontaneous pneumothorax of, 417 

tests; 

Mantoux, 669 
patch. 670 
«kin, 668 669 
Von Pirqnet’s, 669 
tuberculin for, 669 
Von Pirguet's test for, 669 
tularemia, 429 
tumors: 

bronchogenic carcinoma, 424 
virus pneumonia, 421 
Lupos erythematosus, dis«eniinated, 360 
skin eruptions, granulomaton®, in, 360 
Lymph node®, STl 

enlargement of .506 
In groin, 289-291 
Hodgkin's di®ea«e in, 271 
syphilis in. 271 
tnbercnlosis in, 271 
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Lymphocyto-i* o/ blood, 627 
Lympliojninuloma inpiinalo. t'rpi'* test, 671 
%enereum, 02-1, 32? 

Lympliomi, 462 
Lymphosarcoma, 271 
Lyon mcthoil of pallbladilcr ilmioago by da* 
odcnal tul>e, 6U 


M 

Mackcnzip's theory of rlscornl pnin, 03 
Malocclusion of teeth, 216 
Mnntoux te«t for taliereulo»i«, 660 
March fracture, G94 
Marie's alnsia, S76 
Sfark's, I»onaril, description of pituitary 
liTperfunction in acromeptly, 
216 

Mastitis of breast, 292 
MasoTlobson point, 449 
McBumey, Cliarles, diapnostic point in aeule 
appendicitis, f>6, 419 

Measles, 107 

German, skin eruption* in, 107 
Koplick'i spot* in tnnulli in, 244 
skin eruptions in, 19" 

Meekel’a diverticulitis, 437 
ileilian parolysl*. 340 
Medhstlniim. diseases of, 490 432, 725 
examination of, h? x ras, 733-727 
3fe]eo8, causes of, 127 
Miini^re's disease, vertiffo in, 153 
syndrome, 609 
Menies^tff*) S**- 

McninirilMes. ncute, spinal fluMs io. 636 
McninsitU, 190 
aeute, spinal fluid in, 637 
ehronic, neuralpin due to. 599 
jieteehiae due to, 190 
stupor due to, 614 
tuherenlotis, spinal fluid In, 656 
Slensiniation di*or<lers due to endtscrine dl* 
eases, 229 

Mental states, 610 616 
due to brain tumors. 6|6 011 
due to cerebral arferiosclcrosts, 612 
examination for, 549 549 
Meralpia irnrestheficn, 662 
Mereaterie thrombosis, 459 
Mesentery, pain in, 90 
Mesomorpliy, soinntotTpe*. 191-1S5 
Metabolism, 913 917 

determination of. niflhn} nf, 513 .914 
diseases of, 815 916 
in children, 214 
endocrine, 817 
thjToid, 916-917 
normal tbIuc of. 915 
Mflhemoclobinemia. ski 
to. 26.1 

Microcephalr. in diseases of the liead, 239 

Miprainc, 8t.9ft 

aura in, 85 
motor, 86 
scasorr, 93 
causes of. 81 
diapTiovis of, 84 
in diecstne di*t0rl4in'-e«. 86 
“sick hcBdnclie," 86 


discoloration slue I 


Mikulicz's disease. 234 

Miliary luberculo*i«. 414 

Millard Oubler Foville syndrome, 558 

Milroy'a disen<>e, 487 

Slitral repurpilafion. 1.14139 

Graham RtecH murmur in, 339 
Stenosis, 334 338 

in di«ea.<es of the liend, 239 
Mobiits’s sign, 260 

Morley, Jolin, monopraph on alxlominal pain, 
94 

Morran’s disease, 507 
ktouth, 244-231 

Addison's disense, 244 
agranulocytic nngina, 249 
caries of teeth, 248 
examination of, 241 
gums, diseases of. 243 

Vincent’s infection, 244 
Kopiik's spots in measles, 244 
leueopTakia, 249 
mucous patches in, 244 
stomatilis, 249 
tongue, diseases of, 256 251 
tonsillitis, 251 

Moynihan, Berkeley, on peptic ulcer, 9(? 

on pnin in peptic uWr, 06 
kfueous membrane, pain in, 79 
patches in mouth disease, 243 
3Iullip1e neuritis, SOI 
doe to drugs. 561 
due to Ttfamin deficiency, 56.1 
Multiple sclerosis, 586, 604 

epnstie pamlysis due to, 509 
apical fluid in. 659 
Munnurt, heart, 12.8 136, .112 334 
Murphy, John H, on gnlibtadder pain, 96 
Jlurphy’s sign, 449 
Muscles, 503 504 
atrophy, Oovrrr's 691 

procresiice. 186 
of Aran I>iiehenne, 579 
of Oliarcot-Marie type, 543 
of IVerdnig-lIotTmnn type, 543 
derninforo.’rositi*. 56{ 
dystrophy] 54.1, 580 
progrcssire, Erb’s 

psendoliypertropliic. of Duehenne-Griee 
inger, 590 

mvoeitis ossifienn*. 56.1 561 
of neck, 276 
pain in, 79 
tortieotiis, 276 
spasms, 212 
spiral pnrai.vsis, 516 
Musculsispinil paralvsis, 519 
Myasthenia gmvls, 211. 511, 578 
Myeotie aneurysm, 19.5 
disease of the lunes, 429 429 
Myelitis, nsumlgia due to, 599 
MveiogTBpii.v, examination of, by x rar, 781 
Mveloma. examination of, by x ray, 69.1 
Myelomalacia, 563 
klTOcnnlmm, 391 
'diseases of, 376. 191 
aaeurysra. 390 
due to beri i>eri, 391 
ealcification of, 396 
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Myocardiam, diseases of — Cont'd 
corpulmonale, 37d-377 
due to diphtheria, 379 
Fiedler's myocarditis, 379-3S0 
due to mysedema, 3S1 
rheumatic, 37S 
syphilis of, 379 
due to thyrotoxicosis, 331 
Myopathies, 576-582 
Myositis ossificans, 502-504 
examination of, by x-ray, (i93 
Myotonia^ 542 
congenita, 582 
of Oppenheim, 544 
Thoni'en’s disease, 542, 586 587 
Myotoniea, dystrophia, 544 
Myxedema, 220-222 
edema due to, hypothyroidism, 138 
myocardium disease Cue to, 381 


N 

Nails, diseases of, SOO-olO 
Nasal obstruction, headache due to, 88 
Nausea, causes of, llS-llfi 
Neck, 267-263 
muscle disorders of, £70 
torticollis, 276 
psia is, 52 
pulsations of, SC7 
due to aneurysm, 267 
due to aortic regurgitation, 207 
swellings of, clasalHcation of, 267 268 
duo to actinomycosis, 208 
anthrax, 268 
branchiogenic cysts, 275 
carotid tumor, ^75 
certical rib, 275 
Ludwig’s angina, 275 
lymph nodes, 271 
lymphosarcoma, 271 
sahTaiw glands, 270 
thyroglossal cyst, 27S 
thyroid gland, 273 274 
Neoplasms, of lungs, 424 
Nephritis, polyuria due to, 127 
Nephrolithiasis, 778 
Nephrosis, edema due to, 138 
Nerre injuiy, nnesthe^iin dne to, 132 
Nenes, diseases of, 507-508 
Nerrous system, eyes in, 257 

central, x-ray examination of, 783 
encephalography, 783 
myelography, 783 
ventriculography, 783 
Nervousness, 153 

Neural peroneal atrophy of Charcot Marie- 
Tooth, 6S0 
Neuralgia, 595-597 

due to chronic meningitis, 599 
geniculate ganglion, 596 
intercostal, 597 
Carnett, John Burton on, 100 
pain due to, 100 
due to myelitis, 599 
sciatic, 600 
Sluder’s, 89, 596 

sphenopalatine (lower face, Sluder’s), 596 


Neuralgia — Coat 'd 
dne to spinal cord tumor, 597 
due to spondylitis, 599 
due to syringomyelia, 599 
tie douloureux, 593-596 
trifaeiAl (tic douloureux), 593-590 
trigeminal, headache due to, 89 
Neuritis, 562-5C4 
alcoholic, 563 
arsenical, 564 
branchial, 507 
lead, 554 
multiple, 562-563 
due to drugs, 563 
due to vitamin deficiency, 563 
polyneuritis, diphtheritic, 562 
infectious, Guillain Band syndrome, 562 
Neurocirculatory asthenia, 306 
Neuronitis, 536, 562 
Neurosis, backache due to, 110 
headache due to, 83 
insomnia due to, 132 
Neuros» 7 >hjli«, late, spinal fluid in, 637 
Neurotic lieadache, 86 
Nirtie, in peptic ulcer, 752 
Nieniann-Pick's disease, of spleen, 463 
Nipple, diseases of, 284 
Nocturia, 618 

Nodal extrasystolcs, shown by electrocardio- 
gram, 789 

rhythm, shown by electrocardiogram, 801 
Nodes, Hebcrden'e, 490, 508 509 
lymph, 271 
enlarged, 506 
In groin, 289 291 
IT^gkin's disease in, 271 
Osier’s, 509 
syphilis in. 271 
tuberculosis in, 271 
Virchow’s, 462 
Nodosities Haygarth’s, 508 
Nodules, rheumatic of skin, 196 
Nonprotein nitrogen, G31 
Normal values: 
basal metabolism, 815 
blood, 622-623 
albumin, CS2 
bleeding time, 623 
cellular, 623 
cbenucal, 622 
chemistry, 629 
calcium, 629 
carbon dioxide, G29 
chlorides, 629 
cholesterol, 629 
creatinine, 629 
glucose tolerance, 629 
iodine, 629 
nitrogen, 629 
nonprotein, 629 
phosphatase, 629 
phosphorus, 629 
potassium, 629 
proteins, 629 
sodium, 629 
sugar, 629 
urea, 629 
uric acid, 629 



Xormal value*, blood — Coat’d 
eoagnlaling time, 623 
fragility, C23 
globulin, C22 
prothrombin, C22 
rodimentation rate, 623 
kidney function test, C22 
raetalMlism, ba<al, SIS 
renal function test, G22 
urine, 621 
Nose, 266 

obstruction of, headache due to, 88 
Nothnagcl’s syndrome, COO 
Nucleus pulpo«nf, 103, COl, 692 
examination of, by l-ray, 692 
herniation of, COl 
rupture of, backache doe to, 108 
Nutrition, 179 
Nystagniu*, 512, 593 


O 

Otior te*t, 293 
Obe-ity, 179180 

due to glandular dysfunctions, 220 
tyjies of, 219 
Occlusion 3S7 

Ochronosis, skin eruptions due to, 203 
Oculomotor paralysis, 538 
Ophthalmoscopy, 818 823 
retina examlaation of, by, 813 819 
Opisthotonos, 542 
Oppcntiein’s disease, 582 
myotonia congenita, Sit 
Orthopnea, dcflnilion of, 131 
due to diminished vital capacity, 132 
Orihosfstie nlhuninoria, 619 
0*lef’« nodes 509 

Ossiflcntion, dclaycil, stature, effect on, 209 
Osteitis deformans, 179 
I’liget’e disease, 502 503 
flbrora evstiea (hyperparatliyroidistD), 686- 
C97 

examination of, by x ray, 0S0-C87 
Von Becklinghamen'e disease, 218 
Osteoarthritis, 490 
Osfeo-arthropathy, pulmonary, 497 
O>leoefne»is inif>erfeela, in head dlM>a«e*, 
238 

Osleoinftlacis, 179, 502 
in pregnancy, 502 
due to vitamin deficiency, 502 
Oateoinrelitis, 500 
examination of, by x ray, 678 CSO 
of spine. Iinckache due to, 105 
0*tr<»p<iro«is, postrr.en«trua!, 217 
Otiti* media, acute, 823 
chronic. S2t 
headache due to. SD 
Otosclerosis, 821 
Otovopv, S23 821 
Ovary. 221, 458 

arrheBolplastomala, tumor of, 224 
tumor of, with twi«te>l pe>licJe 438 
Ovrcrplialy. in hefl'l iti*r»t»es, 238 


P 


t I*aget'e disease, 170 
I backache duo to, 107 
j examination of, by x ray, 6SG 
I’ain, abdominal, 92 
due to allergy, 103 
frequency of, 99 
I.cnnander’s experiments rn, 92 
Morley John, monograph on, 9i 
refemd, 98 

Activity, influence of, on, 83 
acute pancreatitis, 99 
due to aneurysm, 01 
doe to aortitis, 9t 
due to appendicitis, 96 


bladder, urinary, 80 
io bones, 79 
in brain, 81 

due to cerebral artery di«tention, 82 
due to disk, ruptured, 92 
due to distention of cerebral arteries, 82 
doc to diverticulitis of sigmoid, 98 
due to dniidenal ulcer, 96 
due to embolism of superior mesenteric 
artery, 103 

fascia, 79 

doe to gallbladder disease, 96 
Mayo Hobson on, 96 
Murphy, John B., on, 96 
due to gaairie crisis of tnb« dorsalis. 100 
ulcer, 96 

girdle pain In tabes dorsalis, 91, 100 
growing, 490 
due to gumma, 92 

ITead nnd Biters, iniestigntioni of, 79 
in hemlache, 83 
reflex, 83 
foxfe, 83 

in herpes toster, 91 
history of, 78 
indindml sensitivity to, 83 
infliienee of activity* on, 83 
position on, 83 

due to intercostal neuralgia, lOO 
in kidney, pelvis of, 80 
lancinating, in tales dorsalis, 100 
due to lead colic, 103 
in legs. 110 

licMniog, in tabes dorsalis, 110 

McHurney’a point in, 96 

in mesentery, 80 

due to mucous eolitl*, 103 

in nmeoiis membrane, 79 

in muscles. 79 

in neck, 92 

due to neuralgia, intercostal, 100 
due to pancreatitis, acute, 99 
in peptic ulcer,. Berkeley Moynihnn on, 96 
peneonlial, 90 
CSnpp’s experiments in. 79 
personality of patient in, 83 
in pleura, &ppV experiment* on, 79 
doe to pleural effusion, 90 
due to pleurisy, 90 
due to pBenmothorai, 91 
position, influence of, on. 83 
pfotopafhic, 79 
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Pain — Cont ’d 

due to pulmonary embolism, 91 
radicular, 91 
in rectum, 80 

due to rib cartilage slipping, 91 
due to ruptured disk, 92 
in Sciatica, HO 
sensitivity to, iodnidual, S3 
in shoulder, 92 

due to sigmoid diverticulitis, 9S 
in skin, 79 

due to slipping of rib cartilage, 91 
somatic, of viscera, 93 
due to spinal cord tumor, 597 
splanchnic, of vLsccra. 93 
in stomneb, gastric ulcer, 90 
in sabcutaneous fat, 79 
substemal, 91 
due to tabes dorsalis, 100 
gMtric crisis of, 100 
girdle pain in, 91, 100 
lancinating in, 100 
lightning in, 110 
in tendons, 79 
in testis, 80 
thoracic, 90 
anginal syndrome, 90 
time of day, influence of, on, 83 
la ulcer, duodenal, 90 
gastric, 99 
peptic, 96 
in urethra, 81 
in uterus, 80 
in viscera, 79 

Lennander's etperimeats on, 79 
Mackenzie's theoiy of, 93 
somatic, 93 
splanchoic, $3 
Pallor, causes of, 117 
of skin, 205 
PalpatfOB, 100, 314-310 
of apex beat, 316 
of fluctuation, 160 
of a growth or mass, 161 
of heart, 138-139 
of inflammation, 360 
of P.MJ., 316 
of thrills, 317 
Palsy, Pell’s, 239 
cerebral birtb, Litth't disesee, 57& 
Pancreas, diseases of; 
carcinoma of ampulla of Vater, 473 
diabetes mellitos, 237 
hyperinsulmism, 237 
inflammation, aente, 463 
lithiasis (stone), 473 
pancreatitis, 468 
tumors of, 473 
Pancreatitis, 468 

acute, pain due to, 99 

Panniculitis (Weber-Christian’s disease), 606 
Papilledema of retina, 821 
Paralysis, agitans (Parkinson’s disease), 584 
anterior crural, 540 
tibial, 540 
ataxic, 540 
crural, anterior, 540 
deltoid, 4S7 


Paralysis — Cont ’d 
Erb’s S70 
faciai, 239, 538 
flaccid, 53S 
infantile, 560 
of the insane, general, 593 
paresis, 612 

Jako (Jamaica ginger paralysis), 564 
median, 540 
musculospinal, 539 
of nerves, 507-508 
oculomotor, 538 
paresis, 612 
spastic, 540, 550 
fibiat, anterior, 540 
trochlear, 538 
ulnar, 539 
of vagns, 538 
Paralytic ileus, 458 
Paramyoclonus multiplex, 587 
Paramyotonia congenita, 587 
Paranasal sinuses, examination by x ray, 702 
Paraplegia, spastic paraplegic gait, 546 
of legs, 569 

due to multiple sclerosis, 5C9 
Parathyroid, sdenoma of, 218 
hypcrfunction of, 218 

Paresis (general paralysis of the in«ane), 

595, 613 

Parkiason’s disease, 584, 583 
paralysis agitans, 584 
postencephalitic, 583 
ParkiasoDian gait, 548 
Parotitis, postoperative, 233 
Paroxyamal tachycardia, 306 
Parrot fever, of lungs, 429 
Patch test, for tuberculosis, 670 
Patches, mucous, in mouth disease, 248 
Patent ductus arteriosus, 345 
Patent foramen ovale, 346 
Pectoriloquy, 400 
Peduncle sjudromes, 560 
Pellagra, 199, 201 
dermatitis in^ 201 
skin exf^atios due to, 199 
Pelvis, examination of, method of, 525 
Peptic ulcer, perforate, 756 
Perenssion, 318 

Aneabregger ’s clasaio de^rripfiiuj of, 163 
technique of, 261 
Periarteritis nodosa, 358-360 
Pericardial friction rub, 383 
Pericarditis, acute, 382 
adhesive, chronic, 383 
Pick's disease of, 383-386 
polyserositis. 386 
Pericardium, dise.ases of, 382 384 
effusion, 383-384 
pain in, 90 

Capp’s experiments in, 79 
Periostitis, 501 
Peripheral disease.®, 514-523 
Peritoneoscopv, 839 840 
Peritonitia, 45D 
Pernicious anemia, 575 

akin, changes in. due to, 206 
Perthe’s disease, 503 
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Petochiae, I?0 Jffl 

due to endocarditis, 190 
due to Rocky Mountain fever, 191 
in skin hemorrhaf^a, 190 
Petit mal, 593 
Pblebectasi.a, 291 
Phlebitii, 512 513 
nigrans, 513 
throtnbo-, 512 513 
Phlegmasia alba dolens, 511 
Pho-phatate, 029. C33 030 
in blood, 035-038 
normal value of, 029 
Phosphorus, 029, 035 
in bloo.1, 635 
normal value of, 029 
Phthisic chest, 27" 

Physical examination, 157-158 
^uipment for, 157 
insi>e«tion, 15H 
order of procedure, 158 
Phj-stologic status, 182-183 
Pick’s <li«easc, 385-386 
Pituitary gland, diseases of: 
cachexia, Simmond ’* disease, 223 
Cushing’s syndrome in, 223 224 
drahetes insipidat, £37 
h.vpcrfnnetion, 214 
»a ncromepnly, 215-21C 
Mark’s, Leonard, description of, 210 
Bimniond’s diseav, pituitary insufficiency, 

Pleura, 4S3-444”'" 

Cnpii’s experiments in pain of, 79 
flTusion, •(37-441 
pain due to, 90 

examination of, br x ray, 71C 724 
fluids of, 722 

examination of, by x ray, 710-718 
heart displacement duo to, 722 
friction rub, 482, 430 
pain in, 79 

Capp's exjicriments on, 79 
Pleurisy, pain dne to, 90 
P.M.I. [Kilpation, 316 
Pneumonia, 419 423 
in arthritis, 493 
broncho , 420 
complications of 421-423 
examination of, oy x my, 703 
lobar, 419 420 
virus, 421 

PneunionoeoQie»j«, 420 
examination of, by *my, 2H 7/3 
Pneumothorax, examination of, bv x ray, 711- 
712 

pain due to, 91 
sponlaneons, 443 
in tuberculosis. 417 

Poisoning, shoe dve, skin discoloration due 
to. 283 

Poliomyelitis, 560 581, 657 
acute, spinal fluids in, C57 
anterior, 580 581 
syndromes of, 5C1 

I’oljcythemia vera, crythemia due to, 19G 
Polvneuritis. 562 
diphtheritic, 582 

io/ectious (ftailIxin-BamJ syndforoe), S62 


Polyswosjtis, perieardinm, 3S6 
Polynria, 618 
causes of, 127 
dne to nephritis, 127 
Popliteal artery, aneurysm of, 521 
Posterior inferior cerebellar artery, 559 
signs and symptoms of, 539 
Postmeostmal osteoporosis, 217 
Posture, 177 

Potassium, normal value of, C29 
Precipitin test, 667 

for echinococcus disease, 667 
in tricliinosis, 667 
I’regnancy, 438, 502 
ectopic, 458 
osteomalacia in, 502 
Proctosigmoidoscopy, 833 836 
in carcinoma, 836 
in colitis, ulcerative, 836 
in dysentery, amebic, 836 
bstcilla^, 836 

examination by, method of, 835 
Progressive mnscular atrophy, 180 
of Cliarcot-Marie type, 543 
Prolapse, 532 ‘ 

Prolong^ A-V conduction time, shown by 
- electrocardiogram, 798 

Prostate, examination of, 531 
Protein, blood, 637 
normal xaloes 629 
Proteinuria, Pence-Jones on, 620 
Prothrombin, normal value of, 623 
I’totoMthic pain. 79 

pseudoh.vpertrophic muscular dystrophy, of 
Duchenoe-Griesifiger, o80 
Psittacosis, of the lungs, 429 
I’soas ab«ccs«, 476 
Ptosis, 551 

Pulmonary embolns, pain due to, 91 
osteoarthropathy, 497 
regurgitation, 310 
stenosis, 340, 348 
valve diseare, 340 
ventilation, 634 
Pul«e, direase? of, 313-314 
capillary pulse, 314 
Corrigan pulse, 313 
Durozies’s sign, 314 
water hammer pal>e, 313 
P.dsus alternans. 312 
Pupil, Adie’e, 574 
Argyll Robertson, 372 
ArjTvH Robertson reaction, 264 
rp;^(bwty ftf, SC'2 283 
Purpura, 191 >192 
fuiminnns, 521 
Henoch’s, 460 
idiopathic, 192 
throDibocytopcnie, 191 
Pjeiography, retrograde, 778 
Pylorus, 749 

stenosis, congenital hypertrophic, of, 749 
exnmiaation of, by x-ray, 749 

Q 

Qaeckenslr<it test, in cerebrospinal fluid, 653 
Quincke’s disease, 200 
Quinidine. in electrocardiogram, 802, 60-1 
t^insy, 233 
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K 

Rabies, 589 
Radiculitis, 297 
pain in, pl 
spinal fluid in, 658 
of spine, 297 

Eadioperiosteal reflex, 530 
Rales, 400-401 
bubbling, 401 
crepitant, 400 
mucous, 401 
sibilant, 401 
sonorous, 401 
subcrepitant, 401 
succiwsion, 401 

Raymond Cestan (or Cestan Chenais) ejm 
drome, 560 

Raynaud’s disease, 51S 
Reactions, involuntarj-, 182 
Rectum, S32-533 
diseases of: 
anal fissure, 532 
hemorrhoids, 532 
pain in, 80 
prolapse, 532 

exatamation of, procedure, 532 
Red cells in blood, 624'G23 
Reflex, 536-537 
abdominal, 537 
ankle clonus, 536 
jerk. 536 
BabiasU, 537 
bicep jerk, 534 
cremasteric, 537 
hand clonus, 530 
jaw jerk, 534 
knee jerk, 630 
radiopetlosteal, 536 
eapinator jerk, 534 
triceps jerk, 634 
Regurgitation. 334-338, 341-343 
aortic, 341-343 
Flint, Austin murmur in, 343 
neck pulsations due to, 267 
mitral, 334-338 
Graham-Steel murmur in, 338 
pulmonary, 340 
tricuspid, 339 

Renal function testa, normal values, 622 
Resonance, vocal, 400 
Respiration, Biot’s, 173 
Cheyne-Stokes, 134, 174 
Respiratory system: 
broncftf, 406-410 
bronchial asthma, 410-412 
bronchiectasis, 406-407 
bronchitis, 406 408 
acnfe, 406 
chronic, 406 
fibrinous, 408 
bronchoIitma*js, 408 
foreign bodies in, 409 
diaphragm, 432-435 
abscess, subphrenic, 435 
hernia of, 433 
subphrenic ab^eesa, 433-435 


Respiratory system — Cont'd 
examination of, 3D6 398 
interpretation of findings, 402-404 
8000 ^: 

adventitious, 400-401 
breath, 399-400 
I voice, 400 

X ray examination of, 701-729 
influenza, 403 
I long*, 412-419 
abscess, 423-423 
atelectasis, 427 
collapse, massive, 428 
cysts, 424 
emphysema, 426 
empyema, 421-422, 442 
gangrene, 423 
hydrothorax, 442 
massive collapse, 428 
mycotic disease of, 428-429 
neoplasms, 424 
pueumonoconiosi*. 426 
pneumothorax, spontaneous, 443 
syphilis of, 423 
tuberculosis of, 412-417 
roediastinnm, 430-432 
pleura, 435-444 
effusion, 437-441 
pleurisy, acute fibrinous, 43G 
pneumonia, 419-423 
broncho-, 420 
complications of, 421 4S3 
lobar, 419-420 
virus, 421 

x-ray examination of 70 1 729 
Retina, 819 821 
in brain tumor, 621 
in choked disk, 821 
[ ophthnfrooscopy in, 818-819 

I papilledema of, 821 

I syphilis of, 819 

] tuberculosis of, 820 

Retlnosj*, albuminuric, 820 S21 
I diabetic, 820 

j Retroplmiyngeal abscess, 253 
Rheumatic fever, 490 
nodules of skin, 196 
Rheumatoid arthritis, 488-489 
Rhythm, nodal, shown bv electrocardiogram, 
801 

Riboflavin deficiency, in lip disease, 243 
Ribs, abnormalities of, 279 

cartilage slipping, pain due to, 91 
cervical, 275, 482-484 
anesthesia due to, 112 
examination by x-ray, CSS 689 
Tiel’s disease of, 279 
Rickets, 179 

bone involvement in, 503 
examination of, by x ray, 685 
tetany in, 236 

Rivers and Head, pain, investigations of, 79 
Rocky mountain spotted fever, 191 
petechiae due to, 191 
Romberg’s sign, 546 
Bo*e bengal test for liver di«easc, 650 
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Saber ihin, 501 

Sacroiliac etrain, backache due to, lOS 
Saiat Vitus’ dance, 541 
Salivary gland*, 2"'' 




9 of, 253 2. 


in infections disea«e«, 253 
Utknlicz’s disease, 254 
in mumps, 253 
parotitis, 253 
epidemic, 233 
fii'toperative, 233 
sialolitluasis, 233 
uveoparotitis, 251 
Sarcoid, Boeck’s, 193 
Sarcoma, lympho-, 271 
Scalenus antiens syndrome, 483 
,'5canning speech, 548, C07 
Scapula, winged, IS? 

Scarlet fever, 199, COS 
Dick test for, 668 
fkln eruptions in, 109 
Schick test, crO 
Schmoil’s di’casc, 602 
SchCnlein’s disease, 503 
Sciatica, 600 
pain in, 110 
Sciatic ceomigia, COO 
Selorodenna, 920 
Sclerosis: 

amyotroplile lateral, S43, 570 
' spinal fluid in, C5S 
arterio-, 3S8‘3S0 
of aorta, 38S'3S9 
cerebral, 612 
mental state due to. CI2 
tremor due to, 585'5S0 
multiple. 383, C04 
paraplegia, spastic doe to, 507 
spinal fluid in, C53 
Scurvy, 192, 502 

bone iovolTeincnt in, 502 
examination of, by x ray, 683 
hemorrhage, subcutaneous, in, 192 
Sedimentation rate of blooil, normal value, 
G23 

Sella turcica, examination of, by x rav, 6S4- 

css 

Septal defects, ventricubir, 346 
Serum, 214, 633 
albumin, in blood, 639 
eboJevteroI, 2J* 
globulin, in bfood. (5JS 
Sexual precocitT, 223 226 
Shin, wber, 501 
Shoe dre po/^nnioir. ekin dj«coJoral5<w» doe lo^ , 
203 

Shonlder, pain in, 92 
Sialolith)a«is of salivaTy gland*, 235 
Sick heada'-he, SO 

Sigmoid diverticuliti*, pain due to, 99 
SiCT': 

Abadie’e C-T. M.l, of exophthalmic goiter, 
lllernaeVi’H 

BfownV, in Buerger’s dieen*e, 519 
Carnett'* (John Burton), aMoiniaal | 
tenderne**, 443 


Signs — Cent ’d 
cerebellar, 610 

Charcot’s (Jean Martin), triad, in periph- 
eral facial paralysis, 588 
Chvostek's (Franz), m tetany, 233, 542, 
583 

Dalrymple's (John), in exophthalmic 
goiter, 260 

Dnroziez’s (I’anl Louis), in aortic insuf 
flciency, 314 

Goldthwait's (Joel), pain in sacroiliac re 
gion, 294 

Joffroy's (Alexis) in exophthalmic goiter, 
2C0 

LesSgue’s (Ernest Charles), in sciatica, 
294 

Leivin’s, pain in sacroiliac region, 294 
litfen's (XToriU), in thorax, respiration, 
279 

lfayoEob*on (Arthur Wm.), in gnllblad- 
der di*ea*e, 41s 

IfcBurney’s (Charles), point, between 
nmbiheua and anterior su 
perior spine of ilium, 448 
Mobins’ (Paul Julius), in eyes in goiter 
and migraine, 260 

Morphy's (Jolm B.), in gallbladder dis- 
ease, 448 

Romberg’s (Moritr JI-), in Joconotor 
Dtaxia. 540 

Stellwsg’s (Carl), in eye ia goiter, 540 
Trousseau's (Armand), in tetany, 2.35, 
542, 589 

Von Craefe’s, in exophthalmic goiter, 260 
Sliver poisoning, skin discoloration due to. 
204 

SimmoBd’s disease, pituitary cacJiexin, S23 
Sino*. arrest, shown by electrocardiogram, 799 
arrhythmia, 309 310 
shown by electrocardiogram, 78S 
bradycardia, shown by electrocardiogram, 
795 

examination by x ray, 702 
paranasal, 702 

Ihroobo*]*, lateral, spinal fluid in, 653 
Sinusitis, headache due to, 89 
Skin. 199 

in Addison's di«oa«e, 232 
anemic cKanges in. 260 
in chlorosis, 206 
in green sickness, 20G 
in pernicious anemia, 206 
to gewadtiry aocotfii, fW 
earotinemia. 202 
dermatitis, in pellagra, 261 
dennatomvositi*. 239, 564 
discoloration, 26.3-20t 
doe to (irgyrls, 204 
due to bismuth, 264 
due to methemfiglohiaeinia. 203 
duo to shoe dye poisoning. 263 
doe to silver poisoning, 204 
due to siilfhcmoglobinemis, 203 
edema of, 206 

physiological meclianism of. 206 
in endocrine gland disease, 232 
eruptions, 197-199 
doe to drugs, jpfj 
due to German Tncasle*, 197 
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Skin eruption' — Cont’d 
granulomatous, 193 
due to uctiocuayeosl?, 194 
due to anthrax, 194 
due to blastomycosis, 194 
due to Boeck’s sarcojd, 193 
due to drugs, 196 
due to glanders, 134 
due to gumma, 193 
due to Hodgkin’s disease, 193 
due to leprosy, 195 

due to lupus erythematosus, dissem- 
inated, 360 

due to sporotrichosis, 193 
due to tuberculosis, 195 
due to tularemia, 195 
herpetic, 200 

due to infections di«eases, 197 
due to measles, 197 
due to scarlet fever, 133 
due to syphilis, secondary, 19S 
due to typhoid fexer, 193 
due to typhus fexer, 198 
urticarial wheals, 200 
vesicular, 201-202 
due to ehickenpov, 201 
due to dermatitis venenata, 201 
duo to drugs, 201 
due to herpes zoster, 202 
due to sm^tpoT, 201 
erythema nodosum, in, 190 
exfoliation. 199 
due to drugs, 199 
due to pellagra, 133 

Hasd-SchuUer-Cliristian’s disease of, S03 
hemorrhages la, 190 
petechiae, 190 
keratoses, 200 
pain in, 70 
pallor of, 203 

pigmentation of, due to Addison’s disease 
204 

* bronze diabetes, 204 

due to hemoehromatosi*. 204 
doe to ochronosis, 205 
quality of, 206 
rheumatic uodules of, 196 
syphilis, tertiary, of, 193 
te^fs, <367 671 
brucellosis, 071 
for tabercuiosis, 663-609 
for undulant fexer, 671 
xanfJioroafosis of, 203 
Plit lamp, inspection by, 158-159 
Sluder’s neuralgia, 89 
sphenopalatine neuralgia (lower face), 59® 
Slurring speech, 607 

Smallpox, akin eruption, vesicular, in, 20' 
Sodium, normal value of. 629 
Somatic pain, visceral, S3 
Somatotypes, 183 

clinical si^idcanee of^ 186 
ectomorpliy, 184, 185 
endomorpby, 3S4-1S5 
mesomorphy, 184-185 
Spasm, muscnlar, 542 
torsion, 591 


Spastic paraljsio, 540, 566 
of legs, 563 

due to multiple sclerosis, 569 
paraplegic g.nit, 546 
Speech, 606 607 
scanning, S48, 607 
slurring, 607 

Sphenopalatine neuralgia (Sluder’s neural 
gia), 596 
Spina billda, 296 
examination of, by x ray, 088 
Spinal fluid, 655-638 

in amyotrophic lateral sclerosis, 658 
in brain abgcesa, 657 
in cerebral hemorrhnge, 658 
cerebro-, 6 d 4-C5S 
in cells, 655 

chants in, due to. 656 658 
exsmisatioa of, 654 656 
Lange test in, 655-656 
pressure, 654-655 
Queckenstedt test for. 635 
in xanthochromia, 655 
in encephalitis, epidemic, 657 
in meningitides, acute, 656 
in meningitis, aente, 657 
tuberculous, 656 
lo multiple seleroeis, 657 
in neoTOsyphilis, 657 
in poliomyelitis, acute, 657 
in radiculitis, 658 
in sclerosis, naultiple, 653 
in sinus thrombosis, lateral, 658 
in spinal subatnchTioid block, 657 
in syphilis of central nerrons system, 
657 

neuro, late, 657 , , . 

Spine, block, subarachnoid, spinal fluid in, 
C57 

disk, interxerfebra] syndrome, 295 
Duchenne Arna type of progressixe muscu- 
lar atrophy, 543 
examination of, 292 295 
Joste's outline fox, 294 
inlerxertebral di=k syndrome, 295 
mu«cu1ar atrophv, progre'sive, Duchenne 
Aran type, 543 

osteomyelitis of. backache due to, 105 
radiculitis of, 237 
spina bifida. 296 

subarachnoid block, spinal fluid in, 657 
syphilis of, 505 

tuberculosis of, backache due to. 304 
tumor of, 597-59S 
neuralgia due to, 597 
pain due to, 597 
Splanchnic pain, xiseeral, 93 
Spleen, 463-465 
abscess of, 465 
cTsta of, 464 
Gaucher’s disease of, 4R3 
hematoma of, 464 
Niemann-Pick ’s di«ea.ee of, 463 
thrombosis of eplenic rein. 464 
Splenomegaly, cau'es of, 463 
SpoadylitJ", neuralgia due to, 599 
Spond^olisthesis, 109, 693 
bacKache due to, 109 
examination of, by x-ray, 693 
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Spontaneoas pneumothorax, 443 
in tubercnlopi*, 417 
Sporotrifhoji", of Irnig-', 42a 
fkin eruption* due to. 193 
Sputam, Chareot-Leyden crystafs in, WO 
Cnrschmann'a apirah, WO 
Dittrick’s plugs in, 640 
examination of, 640-641 
tubercle bacilli in, 641 
Stature, 177, 209-211 

endocrine diseases, influence of, on, 209, 
211 

gonads, influence of, on, 209, 211 
hypothyroidism, effect of, on, 209 
ossification, delayed, in, 209 
pituitary gland influence on, 209, 211 
thyroid gland disease influence on, 209 
Steel!, Graham, murmur in mitral regurgita- 
tion, 338 _ 

Stellwag’s sign, 260 
Stenosis, aortic, 343 344 
congenital hypertrophic, of pylorus, x ny 
examination of, 749 
mitral, 334-333 
pulmonary, 340, 340 
tricuspid, 339 
Steppage gait, S46 
Sternum, abnomalitiea of, 281 
Still’a disease (Felty'a lyndroote), 489 
Stoker Adama syndrome, 790 
Stomach, diagnosis, differential, x-ray exam- 
ination of, 758 
ilNoaie^ of, 740 747 
ftchjHa gastrlea, 644 
Acidity of, normal value, 644 
eArcinoffla of, examination of, by xrar, 
737-7S8 

Enrald'Hons test meat for gastric func- 
tion, 642 

examination by x ray, 745-761 
methods of, 747-749 

ga.stric contents, examination of, 642 644 
fractional analysis of, 644 
crisis, 574 

function test meal, Knnld Itoas, 542 
ulcer, pain in, 06 
gastroKope in, 749 
hypoclilorh^dria, 644 
leather bottle, x ray examination of, 759 
linitis plastica, x ray examination of, 759 
symptoms of disease, 747 
syphilis of, 461 
examioatioa of, by x-ray, 739 
tumor of, benign, examination of, by 
X niT, 700 

ulcer of, healing, examioatioa of, by 
x-rar. 756 

peptic, niche in, 732 
types of, 751 

X ray examination of, 745-746 
method of. 747-749 
Stomatitis, in mouth diseases. 249 
Stool, bloosl in, causes of, 127 
examination of, C45-646 
.‘'ireptocoecie throat, 253 


Stupor, 613-615 

due to arachnoid hemorrhage, 615 
due to brain abscess, 614 
doe to encephalitis, 613 
doe to bewatoma, suMoral, 615 
due to meningitis, 614 
Subarachnoid block, spinal fluid In, 637 
Subphrenic abscess, 433 434 
Sobsfernal pain, 91 
Sugar, 620, 632 
ID blood, C32 
in urine, 620 

Sulfhemoglobinetnia, skin discoloration due 
to. 203 

Snpiuator jerk reflex, 534 

Surgery, thoracic, bronchoscopy in 833 

Sweats, 176 

Sydenham’s chorea, 541, 590 
Symptoms, interpretation of, 77 
Syncope, 153 

Syndrome, Adams Stoke*, 306 307 
Brtrcnogenlfal, 224 
anginal, thoracic, pain in. 00 
anterior poliomyeJitie, 561 
Avelli’s, 557 

Babinski-A'sreotfe, in hemiplegia, 557 
lieoedict's (MeiUz>, in paratvsi*, 560 
Ilrown Sequard, in hemiplegia, 570 
Ce«tnn Chenais for Kaymond Cestas), in 
hemiplegia, 560 

Cblarl’s (Ilans), in heart dl«ea«e, 45S 
Co*ten*s (James), in neuralgia. 736 
Cushing’s (llarveT), in endcN*rlne diseases, 
223 224 

Felly’s (A. It.), in arthritis and apleno- 
, megaly, 463, 489 
Prohlich’a (Alfre*!), in Adiposity, S20 
nuillain }tarr4. in neuronitis, 562 
Jforner’s (JohaBn-Frleilrieh), In pflrairsis 
of eervicnl sympathetic, 551* 
552 

intertertshml disk. 29.'5 
Jackson’s (James), pnralysi* of soft pa 
late, larynx, and tongue, 557 
Jacob’s (Arthur), in eye disease, 586 
Korsakoff’s (Serge), m psichosi", BM 
Mfnihre’s (Prosper), in disease of semi 
circular canals, 609 

Mdlard Onbler-Foville, in hemiplegia. 538 
Kotlinagel’s (Hermann), in ataxia. 560 
pe«luncle. 560 
polcomyelitis, anterior, 561 
ICarmond Cestan for Ce^an Diennisi. in 
hemiplegia, 560 
scalenus, antieu*, 483 

fitnkes-Adams, in bradreardm, 306 307, 796 
thoracic nneinal, pain in. PO 
Weber’s (Ilermnn), in hemiplegia, 560 
f^hilis, of aorta, 389 394 

dyspnea, p-aroxysnial, due to, 131 
In a'rthritis. 499 
of bones, 500 

of central nerrous svsfem, spinal fluid In, 
637 

chancre In. 524, 527 
Charcot’s joint in, 676 
Clntton’s joint in. 675 
congenital Ilntrblnson's triad, 624 
dactylitis, syphilitic, 675 678 
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Syphilis — Cont 'd 
exammntion by x-raj, 675-G78 
of fingers, 501 
headache due to, 89 
hemiplegia due to. 5C8 
of larynx, 829 
of liver, 471 
of lungs, 423 

examination of, by x-ray, 713'7H 
in lymph nodes, 271 
in myocardium diseases, 379 
neuro-, late, spinal fluid in, 637 
in nodes, lymph, 271 
of retina, 819 

secondary, skin eruptions in, 193 
of spinal cord, 565 
of stomach, 461 
examination of, x-ray, 7S9 
syphilitic dactylitis, 675-676 
tertiary, of shin, 195 
testa for, C63-66S 
IVaasermann, C63 664 
of toes, 501 

Wassermann test for, 663-C<i4 
x-ray examination of, 675-678 
Syphilitic aortitis. 389-394 
dactylitis, 675-676 

Sytin^myelia, 497, 543, 565, 579, 003 
anesthesia due to, 112 
souralgia due to, 599 
Systoles, extra, 309-311 

T 

Tabes dorsalis, 571-572 
anesthesia doe to, 112 
gastric crisis of, pain due to, lOO 
girdle para Jn, 9M00 
pain due to, 100 
pain, lancinating, in, 100 
lightning, in. llO 
Tachycardia, 305, 306 
asthenia, neurocirculatary, 506 
auricular flutter, 306 
fibrillary states, 305 
neurocireulatory asthenia, 306 
paroxysmal, 306 

nodal, shown by electrocardiograro, 792 
shown by electrocardiogram, 791 
sinus, shown by electrocardiogram, 791 
ventricular, 306 

paroxysmal, shown by electrocardiogram, 
t93 

Teeth, 245-248 

abscess, periapical, examination of, by 
x-ray, 732 

bridges, significance of, 247 
caries, 248 
causes of, 248 
crorra, significance of, 247 
examination of, 245 
by x-ray, 730-736 
Hutchinson’s, 246 
malocclusion of, 246 

periapical abscess, examination of, by 
x-ray, 732 

x-ray examination of, 730-736 
Telangiectasis, due to cirrhosis of the liver, 
193 


Temperature of body, 175 
Tendons, pain in, 79 
Tenosynovitis, 505 
Testis, pain in, 80 
tnmors of, 530-331 
Tests, for albumin, 618 
flzonibin 8, for liver, 650 
bacillary dysentery, 667 
Biriny, CIO 

bcozidine, for Wood in stools, 640 
bilirubin excretion for liver, 649 
bromsntfalein, C50 
for brucellosis, 667 

carbohydrate function, for liver, 649-650 
Dick, for scarlet fever, 668 
for dysentery, bacillaiy', CO" 

Ely, 295 

Ewald-Boas test meal for gastric function, 
642 

Frei’s, 528 

lymphogranuloma inguinale, 671 
function, carbohydrate, for liver, 649 650 
fnnctional, for kidney, 650 633 
normal rnlue, for liver, 647-648 
glucose tolerance, 632 633 
in blood, 632 
in urine, 633 

gold, colloidal, for cerebrospinal fluid, 655- 
bearing, 266 

hippurie acid synthesi*, for liver, 650 
icterus index, {or liver, 649 
immunologic, 6C2-G71 
kidney function, 622, 650 653 
Lange’e (Carl), for eerebrospinal fluid. 
655-656 

htantoux (Charles), for tuberculosis, 669 
Ober’s, 295 

patch, for tuberculosi*. 670 
phenoisulfonephthalein, for kidney, 653 
for echinococcus disease, 667 
for trichinosis, 667 

Queckenstedt's (Hans), in cerebrospinal 
fluid, 655 

renal function, 622 
rose bengsl. for liver, 650 
Schick (1361a), for diphtheria, 670 
Skin, 667-671 
for syphilis, 663 666 
for tuberculosis, 66S-6C9 
for tulareima, 667 
for unduiant fever, 667, 671 
urea clearance test for kidney disease, 
652 

Wassermann, for ayphUis, 603-664 
Widal, for typhoid fever, 666 
Von Pirquet’s, for typhoid fever, 666 
Tetanus, 589 
Tetany, 542, 588 
Chvostek’s sign in, 235 
in endocrine disease in muscular system, 

due to ricketSj 236 
Trousaean's sign in, 235 
due to vitamin deficiency, 236 
Tetralogy of Fallot. 346 
Thomsen’s disease, myotonia congenita, 542, 
586-587 

Thoracic anginal syndrome, pain in, 90 
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Thorax, lateral, examination of, by x nr, 
720-727 

oblique, examination of, by x ray, 1 
as resonator in oscaltation, 163-16*9 
surcery of, bronchoscopy in, 833 
Thrill*, palpation of, 317 
Throat, 253 
hoarseness in, 144 
septic sore, 253 
streptococcic, 253 

Thromboangiitis obliferau®, 517-51S 
TliTombocTtopenia, in purpura, 191 
Thrombosis, 454 
foronaryj J. B. Ilerriek on, 802 
mesenteric, 458 
of splenic vein, 464 

rhjmus, examination of, by X-ray, 726 
Thj-roglossal cyst, 275 
Tliyroid gland, diseases of: 

^*al metabolism in, 816 817 
cholesterol in, 637 
edema due to hypothyroidism, 133 
exophthalmic goiter, 230 
goiter, diffo'c, nontoxie, 274 
toxic, 274 
exophthalmic, 274 
tremor due to, 580 
nodolar, nontoxie, 274 
toxic, 274 

hypothyroidism. S12-S14 
in children, 212 213 
dwariUm due to, 213 
edema due to, 133 
epiphyteal dysgenesis in. 214 
metabolism, bnsal, in, 816-817 
myxedema. 220-222 
stature, etTeot of, on, 209 
snelJings of, 273, 274 
Thyroid intoxication in tachycardia, 305 
TJij rotoxicocis, Ja myocardiom, diseases of, 
381 


Tiblat paralysi 
Tie, 541, 589 

douloureux (trifacial ; 
headache doe to, 89 

i>t’. of rih*. 2! 


anterior, 540 

iralgia), 595 596 


Tiet’s disease, of ribs, 270 
Tongue, diseases of, 250 251 
Tonsils, diseases of, 231 253 
abscess, retropharyngeal, 253 
examination of, 231 
infections of, 252 
quinsy, 233 

retropharj-ngeal abscess, 253 
‘eptic sore throat, 253 
sore throat, 253 
Tophi, in gout, 493, 490 
Torsion spasm, 591 
Torticollis, 542, 589 

Trachea, examination of, by x-ray, 703 
Tran«il!umination, inspection by, 158 
Transudates, examination of, 659 661 
Trauma, baekache doe to, 107 
Tremor, 541 
eau«es of, 155 

arteriosclerosis, 583 586 
exophthalmic goiter, 5S0 
* hypoglycemia in endocrine dieease 
muscular system, 216 

Intention, 511 


Triceps jerk reflex, 534 
‘Ikichinosis, precipitin test for, 667 
Tricnspid, regurgitation, 339 
stenosis, 339 

Trigeminal neuralgm, headache due to, 89 
Trochlear paralysis, 538 
Trophk ulcers, 507 
Troassean’s sign, 542, 589 
Trunk, anesthesia, 574 
Tnbercutin, 669 
Tubcrcuiosis, 412 417 
of abdomen, 476 
in arthritis, 490 
of bono, 500 
in childhood, 414 
eonsumptlon. galloping, 415 
diagnosis, differential, 417 
examination by x-ray, 673 675 
of ileocecal, 476 
intestinal, 417 

examination of, by x ray, 769 
of larynx, 825-823 
of lymph nodes, 271 ‘ 

Mantoux test for, 6C9 
miliary, 414 

examination of. by x-ray, 712 
patch test for, 670 
pneumothorax, spontaneous in, 417 
pulmonary, examination of, by x ray, 703 
712 

of retina, 820 

skin eruptions, granulomatous, duo to, 195 
test for, C68 C69 
spinal, backache dno to, 101 
spontaneous pneumothorax, 417 
sputoin, 640-641 
bacilli, tubercle in, 641 
Chareot-Ieyden crystals in, 640 
Cnrsrhmano's spirals in, 640 
Dittrick's plugs in, 640 
examination of, 640-641 
tests for, Mantoux, 669 
pat^, 670 
skin, COS 669 
Von Pirquet’s, CC9 
tubcrcolin test for, 669 
Von Pirquet’e test for, 669 
x-ray examination of, 673 673 
Tularemia, 105, 429, 667 
of lungs, 429 

skin eruption, granulomatous, doe to, 195 
test for, 667 
Tnoior^ abdominal, 462 

of right loxcer quadrant, 477 
adenoma, due to hyperinsulinism, 237 
arrhcnoblastomata of ornry, 224 
of bones, 501 

examination of, by x ray, CSO 683 
of brain, 89, 563, CIO 611 
bradache due to, 89 
due to hemiplegia, 563 
mental slate disturbance due to, 610 Cll 
carotid, 275 

' cewhelloponfine angle, 676, 609 
of kidney, examination of, br x ray, 7S0 
781 

Krnkenberg. 462 
of larynx, 829 
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Tumors — Cont 'd 
of lirer, 472 
OTaiian, 224, 458 
orrhenoblastomata of, £24 
with twisted pedicle, 458 
of panerens, 473 
retroperineal, 465 
of spinal cord, 59S 

neuralgia due to, 507 
pain due to, 597 
of stomach, benign, 760 
testis, 530-531 
Tj-phoiil fever, 198, 6GG 

shin eruptions due to, 398 
IVidal test for, 6C6 

V 

Ulcers : 
duodenal; 

examination of, by x-ray, 7C1-763 
pain due to, 06 

esophageal, exainiDation of, by x-ray, 744 
gaatrlos 

examination of, by x-ray, fSl-757 
rualigoaot, examiaatioo of, by x-ray, 754 
pain due to, 90 
peptic, 753, 756 
ni'chc io, 75S 
perforated, 760 
stomach, 751, 750 

healing, e.>camUiation of, by x-ray, 756 
types of, 751 
trophic, 607 
Ulnar paratysis, 539 
Unbiheus, diseases of, 286-287 
Undulant fever, 105, 607, 071 
backache due to, 105 
brucellosis test, 607 
skin test for, 071 
Urea, in blood, 631 
Urethra, pain In, 81 
Uric aefd, 493, 031 
in blood, 631 
in goat, 493 

Urinary bladder, pain in, 80 
Urination, frequency of, 127-128 
Urine, 618-019 

albumin in, 618-619 
tests for, 618 
albuminuria, 619 
causes of, 619 
orthostatic, 619 

examination of, mictostcopic, 626-621 
glucose tolerance test, 632 633 
glycosuria, causes of, 620 
hemoglobinuria, paroxysmal, 617 
nocturia, 618 
normal values, 621 
polyuria, 618 

proteinuria, Bence Jones on, 620 
sugar in, 620 

test, glucose toIeraneCj 632-633 
UrogMiital tract, exanunation of, by x-iay, 
778-782 

Urticarial wheals, 200 
Utpru«, pain in, 80 
Uveoparotitio, 254 


I 

' Vagus paralysis, 538 
I Valve, pulmonary, 340 
I Van dca Bergl) reaction, 649 
I Varices, of esophagus, examination of, bv 
I x-ray, 742-743 

Varicose veins, 514 
j Vater, carcinoma of ampulla, 473 
I Veins, diseases of, 291, 512 514 
I phlcbcctasis of, 291 
phlebitis inigrnns, 513 
Buerger’s dascase in, 513 
splenic thrombosis of, 404 
thrombophlebitis, 512-513 
thrombosis, axillary, SI 4 
splenic, 464 
subclavian, 514 
raricogc, 514 , , 

Ventral hernia, 289 

Ventricular extrasystoles, shown by electro- 
cardiogram, 789 

preponderance, slio»rn by electrocardiogram, 
788 

septal defects, 346 

strain, Jeff, sliown by electrocardiograin, 

right, shown by etectrocardiogram, 812 
tachycardia, 206 

VentficulogropJi^, cxnminatjoa of, by sray, 

Vertigo, 60S 
causes of, 155 

due to hUni^ro’s disease, 155 
Vesicular breathing, S90 
Vincent’s infection of gums, 244 
Virchow’s node, 462 
Virus pneumonia, 421 
Viscera, 93-94 

abdominal pain in, John Morley mono- 
graph on, 94 
hyperaJgesic areas ia, 94 
Lennander’s experiments on pain in, 79 
pain in, 79, 93 

t,ennaader'’s experimenCs on, 93 
Mackensie’s theory of, 93 
somatic, 93 
splancimie, 93 

Vital capacity, diminished, 133 
Vitamin deSciency, 236, 243, 257, 502, 563 
in eyes, 257 
in iip diseases, 343 
in multiple neuritis, 5G3 
in osteomalacia, 502 
in tetany, 236 
V'oeal fremitns, 397 
resonance, 400 
Volkmann’s contracture, 503 
Vomitiug, causes of, 115-116 
Von Gierke's disease, 456 
Von Oraefe’s sign, 260 
VoB Pirquet's test, for tuberculosis, 669 
Von Eecklinghausen’s disease, osteitis 
fibrosa cystica, 218 
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Wafi'ermann te«t, CCS C64 

Water hammer paJse, 313 

Weber Chri«tian diseare, rannieulitis, 506 

Wel)er‘s sjudrome, 5C0 ‘ 

Weight, lass of, causes of, 117 
Weight*, standards, 176 
Weil ’8 disease, jaundice due to, 123 
Werdnip-Iloffman atrophy, SSO 

type of muscular atrophy, spina), pro 
gre&sive, 343 
Wheals, urticarial, 200 
White cells, in,brood/62j r- . * ’ 

Widal test, 6GC ’ 

Wil«on’8 disease, bepitolAtfcuIaf ‘degenera- 
tion, STO 571 
Winged scapula, 487 
Wolf Schindler gaatroseope, 838 
Wn«t drop, 507, 554 
Writer's cramp, 580 


Xanthochromia, 203, C36, C33, 686 
cerebrospinal fluid in, CSS 
cholesterol in, €30 
examination of, by x-ray, 686 
of skin, 203 

X-ray examination, 072-783 
in oeromegaly, 684 
in netinomyeosis, 680 
in aneurism, 700 
of fiorto, 007-609 
of appendix, 76S 
in arthritis, 080 003 
in blastomycosis, OSO 
in hone tumor*, 080 083 
of bronchi, 702-704, 
of brooehiectesl*, 703 
of coarctation of aorta, 699-700 
in colitis, ulecratirc, 708 700 
of colon, 703-708 
eareinomn of, 771-772 
tumors of, 771 
congenital nnomalies, 088 080 
in con«tipat)on, 772-773 
of diaphragm, 727-730 
in diverticuliti*, 770 
in empyema, 72.3-724 
in epiphysis, 685, 088 
of ejio^'aijLt^ "36-743 
cardio*pa<ira of, 741-742 
diverticulum of, 737 
foreign bodies in, 737 
stricture of, 740 
tumors of, 738-730 
ulcer of, 744 
varices of, 742-743 
of gallbladder, 774 778 
Ti«ualiratlon bv dye, 774-776 
gastric nicer, malignant, 754 
in gout, 686 
of heart, 693-701 
mensuTemcntii of, 700-701 
shadows of, €06 

in IlinH-hsprung’* disease, 7C6-768 


X-ray examination — Cont’d 
of iicitis, regional, 704-765 
of intestines, 761-774 
of kidney, 778 781 
in hydronephrosis, 779 
stone of, 776 
tumors of, 780-781 
of longs, 713-715 
abscess of, 714 
cyst of, 715 
syphilis of, 713-714 
of mediastinum. 725-727 
in myeloma, mnitiple, 083 
in myositis ossificans, 695 
of nervous system, central, 783 
in encephalography of, 783 
myelography of, 783 
Tentnculography of, 783 
in nucleus pulposus, 602 
tn osteitis fibrosa eystiea, 680 687 
an osteomyelitis, C78-CS0 
In Paget’s disease, 686 
of paranasal sinuses, 702 
of pleura, 710-724 
fluids, 716-718 
in poeumonin, 705 
of poenmonoconiosis, 714 715 
of pneumothorax, 711-712 
in polyposis, 771 
of respiratory system, 701-729 
of ribs, 688 680 ■ 

in riek«t\ 683 
in scurry, 686 
of sella turcica, 684-685 
of sinoses, 702 
of spiaa bifidn, 088 
in spondylolisthesis, 003 
of stomach, 745 761 
careiaoma of, 757-758 
congenital hypertrophic stenosis of py- 
lorus, 740 

in diagnosis, differential, 758 
for foreign bodies in, 759 
leather bottle stomach, 759 
of Imiiia plastica, 759 
methods of examining, 747-749 
syphilis of, 730 
tumors of, 700 
ulcers of, 750 
of sypliilis, 073 678 
of lung, 713-711 
of teeth, 730-730 

\r. , »1/1 

of thorax 726-727 
Uteral, 720 727 
oblique, 720 727 
of thymus, 726 
of trachea, 702 
in tnbercuIOM*, 673 075 
miliary, 712 
pnlmonary, 703-712 
■a treatment of, 700 
in tumors of bone, 080 €83 
in ulcer, daoilenal, 701-763 
gastric, 751-737 
malignant, 754 
of urogenital trart, 778-7R2 
in xanthomatosi*, 080 





